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-INTRODUCTORY. 
The Department of Geology was primarily instituted to determine the 
'location and extent of those natural resources of the State which are of 
-economic importance, and tG make known to the world at large the lead-
ing facts concerning their accessibility and value for commercial, agri-
·cultural or manufacturing purposes. A secondary duty which falls to 
the Department is the gathering and disseminating of accurate knowl-
·edge concerning the origin or formation of such resources, and the 
publishing of descriptions of such fossils and objects of natural history 
as are found to accompany them, or as are of general scientific interest. 
Such information is presented to the public in annual reports issued 
by, the chief or director of the Department. Five thousand copies of 
these reports are printed and distributed gratuitously to those persons 
who are especially interested in promoting the material development of 
the State, or who are seeking locations for the investment of capital. 
The present volume is the twentieth in the series of reports 110 issued, 
and gives the general results of the work accomplished by the Depart-
ment during the calendar year, 1895. 
The natural resources of the State of Indiana, as of any other 
restricted area of the earth's surface, may be classified into two great 
groups. The first of these consists of those forms of matter which have 
:stored within themselves potential energy in the form of heat, which 
may be set free by combustion and then he controlled by some device 
·of man and used by him to perform work. Such natural resources 
.are called fuels, the most important of which, as found in Indiana, are 
CoAL, NATURAL GAs and PETROLEUM. 
The second group of natural resources consists of those forms of mat-
-ter which are devoid of any kind of stored energy which may be set 
free by combustion, bui which are themselves used by man for varied 
'and important purposes. The most valuable members of this j!:roup 
found in the State are SoiLs, BUILDING STONEs and CLAYS. Other 
.and less important members are sands, iron ores, marls, etc. 
Taking up separately these different resources, let us briefly notice, in 
thi11 introductory part of the report, their general distribution, abundance 
oand value. 
6 REPORT OF STATE GEOLOGIST. 
THE NATURAL FUELS OF THE STATE. 
The fuels of the State, Coal, Natural Gas and Petroleum, are valuable 
only for the stored energy which they contain. Energy and matter are 
the two things which comprise the Universe. Matter is anything which 
oceupies space, as stone, water, gas. Energy is that which produces, 
changes or destroys motion in matter. In other words, it is the power· 
of doing work. Energy exists in a number of different forms, as heat, 
light, electricity, gravitation, etc. 
Since the year 1800, man has studied more closely than ever before 
both matter and energy, and as a result has made many important dis-
coveries concerning them. The two greatest of these discoveries-which 
more than anything else will make the nineteenth century famous 
throughout all time-are embraced in those grand natural laws known 
as the ''Law of the Indestructibility of Matter," and its correlative, 
"The Law of the Conservation and Correlation of Energy." 
The first of these laws merely asserts that "Matter can not be created, 
can not be destroyed;" that the same amount, the same number of tons, 
pounds, ounces, yea, even grains, exists in the universe to-day as existed 
at the beginningof time. If the reader can bring himself to understand· 
this great law and all that it embodies; to feel and know that every par-
ticle of soil, clay, stone or coal on, or in the earth has been formed from 
matter already in existence; that every living plant or animal is made 
up of matter which has existed for thousands, aye, millions of years, and 
which bas been used over and over again in the structure of pre~iously 
existing animals and plants, he wili have gotten the main idea of this 
law, and be bett!lr able to understand many of the s~atements in the 
pages which are to follow. 
The law of the conservation and correlation of energy asserts, "That 
energy, like matter, can not be created, cari not be destroyed, but that one form 
can be changed into any other form." In speaking of the natural fuels of 
the State, it is this law which we must ever bear in mind, as stored in 
these fuels is found the heat or energy which will drive the engines and 
turn the wheels for future generation~. Man can invent no new forms 
of energy, nor can he produce a single iota of energy. He can only de-
vise machines for transmuting or changing forms already existing into 
other and more available forms. 
But the question naturally arises, how came this heat to be stored in 
the coal and other, fuels? This question brings. up another great truth 
which has become fully understood on~y in recent years, namely, that 
the aun is the tJOurce of all the energy used in performing the work of the world. 
From the sun comes heat and light which fall upon the grass and grain 
and trees of the earth and furnish the power or force necessary for their 
....... 
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-growth. The plants use the heat and light to assimilate their food and 
promote their powers of vegetation, and at the same time they store up 
these forms of energy within their cells. Suppose, for example, that 
1,000 calories (heat units) of heat are used in producing an ear of corn. 
When the ear is mature, that amount of heat, no more, no less, is stored 
up within its cells. This heat can be made available to perform work 
·for man in two ways. First, by burning the corn in a furnace, when 
the heat will be freed and can be used to generate steam which in turn 
-will cause wheels to revolve. Second, by feeding the ear of corn to a 
horse, in whose body the heat will be changed into muscular energy 
which can be exerted in turning wheels or in pulling loads. Or man 
himself can eat the corn, and the heat which is stored up in it will in his 
body be ehanged into muscular and mental energy. Thus the muscular 
force with which these words are written and the mental energy necessary 
to evolve the thoughts which they comprise, can be traced directly back 
to the sun's heat, which somewhere, in days gone by, fell upon and was 
stored up by plants, which directly or indirectly have formed the recent 
food of the writer. In other words we move muscles and think thoughts 
with the energy derived from sunlight. 
The falling waters pulled by the force of gravitation down to the level 
of the sea, and on their way doing work for man by turning the wheels 
of many forms of machinery, were raised from the ocean by the heat of 
the sun; while the winds which bore those waters to the higher levels of 
the land also owe their power of movement to the unequal heating of the 
atmosphere by the sun's rays. Every ounce of steam and every current 
of electricity utilized by man is derived from or produced by the sun's 
heat stored in some kind of fuel. 
Plants alone have the power of thus storing up the energy of the sun's 
light and heat. Animals are wholly lacking in this power, and can only 
utilize the energy so stored by plants. This fact has been well portrayed 
by Prof. Edward Orton, in the following words: 
''The remarkable office of the vegetable cell is thus brought to light. 
It is a storer of power, a reservoir of force. It mediates between the 
sun, the great fountain of energy, and the animal life of the world. 
The animal can use no power that has not been directly or indirectly 
stored in the vegetable cell. This storage is forever ·going on. Of the 
vast floods of energy that stream forth from the great center of our sys-
tem, an insignificant fraction is caught by the earth as it revolves in its 
orbit. Of the little fraction that the earth arrests, an equally insignif-
icant part is used directly in plant growth. But the entire productive 
force of the living world turns on this insignificant fraction of an insig-
nificant fraction." . 
Bearing in mind this great truth, we cau better .understand how in 
$ges past the sun's light and heat were locked up in the cells of those 
~·.::::::lli 
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plants which flourished in the swamps of the old carboniferous age. For­
thousands of years it accumulated within their stems and leaves and 
spores, and when, by the processes of nature, the plants were changed 
into coal ft stiJI remained, a most valuable heritage for future man. 
In the same way the heat stored up in the natural gas and petroleum 
of the Trenton rocks came from the sun and was s19red in the cells or 
those countless smaBer forms of plants which grew on the margins or in 
the waters of the ancient Ailurian seas. Animals used these plants fOr"" 
food, and so received the heat, and when they died, by a process of de­
structive distillation, the carbonaceous matter within their bodies W3& 
changed with its imprisoned heat into the gas and oil now so valuable 
as fuels. 
The most important thing to remember in treating of these natural 
fuels is that they are 'lWt being f()'f"'l1l£d in our State to-day. No coal, n~ 
gas, no oil, is being made in Indiana by nature's processes, either in the 
bowels of the earth or above it. Our present supply of each will never 
increase, but ever diminish. It is a great reservoir or deposit of reserve 
force upon which the people of t.he present generation are daily drawing 
without adding thereto. Like a bank acc~unt under the same conditions 
it is only a question of time until it will become exhausted. 
COAL.-Seven thousand square miles, or one-fifth of the area of the 
8tate of Indiana is underlaid with coal. This area is found in the west­
ern and south-western part of the State, and ranges from ten to sixty 
miles in width. It extends from Warren County southward 150 miles­
to the Ohio River, where it is widest in extent, stretching across the 
counties of Vanderburgh, Warrick, Spencer, and part of Perry. Work­
able veins are found in nineteen counties in the area mentioned and thin 
outcrops occur in three additional ones. At least seven distinct veins of 
workable thickness occur in the State. These vary from three to eleven 
feet in thickness, and aggregate in a few places from twenty-five to 
twenty-eight feet. The area I!Jf greatest development of the seams is 
embraced in the counties of Clay, Sullivan, Greene, Daviess and Pike; 
though Parke, Vermillion, Vigo, Owen, Warrick and Spencer rank as, 
close seconds. 
The coals of the State are of two varieties, which in places merge 
into one another. These are the non· caking or block coal and the caking 
or bituminous coal. The former is one of the most valuable fuels found 
in the United States. It has a laminated structure and in the direction 
of the bedding lines it splits readily into thin sheets, but breaks with 
difficulty in the opposite direction. It can be mined in blocks as IlJrge· 
as it is convenient to handle, whence its common name of "block coal." 
It is remarkably free from sulphur or phosphor~s, and when burning it 
does not swell oujt nor does it form a cake by running together. It. 
............. 
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aeaves no clinkers, the only residue after combustion being a small quan-
tity of white ashes. Ordinary bituminous coals have to have their vola-
tile constituents driven off and be changed into coke before they can be 
utilized in the making of iron products. The su,lphur which they CQn· 
tain, if allowed to remain, would destroy the tenacity and malleability 
·of the iron. Their tendency to cake or become packed under the weight 
of the overlying mass in the blast furnace prevents the free passage of 
the heat through all portions of the molten iron. The block coal, on 
'account of its freedom from sulphur and phosphorus and its non-caking 
properties, can be used without coking and thus becomes a most valuable 
fuel for the blast furnace and the cupola of the iron founder. 
· For steam and household purposes it likewise has an unrivaled reputa-
tion. It burns under boilers with a uniform blaze that spreads evenly 
over the exposed surface, thus securing a more uniform expansion of the 
iboiler plates. Its lack of sulphur also causes it to have but little detri-
mental effect upon the boilers, grates 'or fire boxes. In household grates 
it burns with a bright, cheerful blaze like hickory wood, making a very 
hot fire, which for comfort and economy can not be surpassed by any fuel 
·except an abundant supply of natural gas. 
The block coal area lies mainly in Clay, western Owen and southeast-
·ern Parke counties, though small deposits are found in other sections. A 
number of analyses of block coal from Clay County were made by Dr. 
G. M. Lavette for the reports of the Geological Survey published in 1869 
.and 1870. The average of ten of these is ~~;iven as follows: I 
Fixed carbon ..................................... : 56.83 
Ash. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.66 
Solid or coke producing matter . . . . . . . . . . . . . . . . . . 58.49 
·Gas ............................................... 36.50 
Water............................................. 5.00 
Volatile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41.50 
The following table shows also the average of the same ten in regard 
to the points mentioned: 
Specific gravity ..................................... . 
Pounds, weight of one cubic foot ..................... . 
*Units of heat ....................................... . 
*Steam value ........................................ . 
1.234 
77.16 
7983.00 
1481.00 
The bituminous or non-caking coals found in Indiana vary much in 
purity and character, but their average will compare favorably with that 
"f those found in any other State. 'rhey are far more abundant than 
"The "units of heat" show the number of pounds of water that one pound of coal will 
xaise from 39° to 40° F. The "steam value" shows the number of gallon• of·water' that one 
ton of coal will raise from 100° .F. to ,steam, .at atmospheric pressure.. These .computations 
were made by Dr. Lovette anifpubfished in the Report of the Geological Survey for 1883 • 
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the block coals, occupying an area of almost 6,500 square miles. Four 
workable seams are known, the maximum aggregate thickness of which 
is 20 feet, and the average aggregate thickness, over the greater part of 
the district, 11 'feet. . 
The average analysis of ten of these coals, from Vigo, Daviess, Knox~ 
Pike, Greene and Sullivan counties, is as follows: 
Fixed carbon ..... \ ......... , . , ........... , .", "" 53.89 

Ash .. , ..................... ,..................... 3.00 

Solid or coke-producing matter. . . . . . . . . . . . . . . . . . 56.89 
Gas ........................... , ........ ' ........ 38.67 

Water ....... , ........................ ,..... ...... 4.4 

Volatile ........ , ... , .................. ,...... 43.07 

The average of the other more important points is as follows: 
Specific gravity ...... , ....... ' , . , . , , . ' ..... , . . . . . . . . . . 1.265 

Pounds, weight of one cubic foot. . , .. . . .. .. . . .. . . . . . . . . 77.85 

Units of heat ....... " ....... ,' ....... , .... , .. , . . . . . . 8003.00 

Steam vafue........ .................................. 1471.00 

Comparing with these figures the following averages of four samples 
of Pittsburgh coal, as giv'en in the Second Report of the Pennsylvania 
Geol. Survey: 
Fixed carbon. .. .................................. 59.46 

Ash ... : ................. , ......... , .. , .......... '. 5.45 

Solid or coke-producing matter ......... , . , , . , . . . 64.91 

Gas ......... , ............ , ....... :": .............. <12.57 

Water ... , , ., ... , ................ ' ., , ... , ., , , .... .. 1.06 

Volatile ... , ......... " .. ,', ......... ,., .. ,. . 33.63 

Units of heat ......... , ............... , . . . . ... . . ... . . .. 7825.00 

Steam value ......... , ..... , .................. , .... ,. .. 1451.00 

it will be ~een that the-average Indiana bituminous coal is slightly supe­
rior to the average Pittsburgh coal in heat and steam-producing power. 
The Indiana coal fields are as yet in the infancy of 'their development, 
yet last year, according to careful statistics gathered by the State Mine 
Inspector, .Mr. Robert Fisher, and published in another part of this 
volume, 4,202,084 tons were mined from them. It has been computed 
that a ton of good coal used in a good engine will perform the same 
amount of work as 1,300 horses in a day of ten hours. The amount 
mined in Indiana Isst year had, therefore, stored up within it and capa­
ble of utilization, power or energy equal to that exerted by 14,966,325 
horses working 10 hours a day for an entire year. 
The human mind can not conceive the vast amount of energy at pres­
ent locked un in the coal fields of the State. nor nlal1e lI,nvt.hino- HIrP IOn 
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sccurate value upon it. The richest men of the nation to-day are those 
who have utilized the stored energy found in ooal in years gone by, 
who have bought this energy by the ton at low prices, and either sold it 
in the f.)rm of manufactured articles at many fold its cost price, or used 
it in transporting, for hire, man and his products to the four corners of 
,the globe. 
But little has been done by the Department of Geology since 1878, 
towards the development of the coal fields of the State. Between 186.9 
.and 1878, Prof. E. T. Cox, then State Geologist, issued seven reports 
which dealt largely with the facts concerning them, and in which their 
area was fairly circumscribed, but no complete survey of the area as a 
whole was ever attempted. . 
Since 1878 thousands of bores have been put down to prove the pres­
.ence of coal in workable quantities, and hundreds'of shafts have been 
sunk to the veins which were close to railways. Much information has 
thus become available concernIng the area covered by each seam, which, 
if properly gathered, could be used in the proper correlation ofthe seams 
in isolated areas . 
. Letters are constantly being received at the office of the State Geolo­
gist, asking for information concerning portions of the coal fields in which 
operations have been recently begun. To these no definite answers can 
be given, because no accurate survey has been made of such areas. The 
time has come when an accurate survey of the entire field is imperatively 
demanded, for the coal area of the State is bound to become its greatest 
manufacturing area. The cost of such survey, if conducted in a proper 
and thorough manner, has been carefully computed and found to be not 
less than $10,000 per yeai' for two years. Other States with much smaller 
coal areas have given from $20,000 to $50,000 per year for four to six 
years. The last Legislature was asked to appropriate $8,000 per year for 
conducting a coal survey. It gave, instead, $3,800 for carrying on the 
entire work of the Department and State Museum. This sum became 
available in November, 18.95, and iii. March, 18.96, it is the intention of 
the Chief of the Department to begin a survey of the coal area, and to 
(larry it on in such a man:p.er and to sucq an extent as the small sum ap­
propriated will permit. 
The report of the State Mine Inspector, Mr. Robert Fisher, for the 
year 18.95, is unusually full and complete. It shows that 664,851 more 
tons of coal were mined in 18.95 than in 18.94 Nearly 8,000 men ar~ 
employed in the mines operating more than ten men,and if to these the 
number employed in the smaller mines be added, the total number will 
reach nearly 10,000. . . . ". 
A number of statistical tables are given, which are. different from any 
that have appeared in previous reports .. 
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Mr. Fisher hl!-s visited many of the mines twice, or even three time&,. 
and has seen to it that all things needed to insure, in the fullest degree, 
the safety and comfort of the men employed therein were provided by 
the operators. 
PETROLEUM.-Within the past two years the production of petroleum. 
has attained enormous proportions in Indiana. The area in which the· 
oil is found has steadily increased, and to-day comprises parts of Adams, 
Wells, Huntington, Grant, Blackford, Jay, Randolph and Delaware· 
counties. In addition, a few flowing wells are in operation in the city of 
Terre Haute, but repeated drilling has failed to locate any extensive field~ 
in Vigo County. 
During the year 1895, 2, 711 new oil wells were completed in the State. 
Of these 754 were dry. The aggregate initial output of the productive· 
wells finished during the year was 46,342 barrels daily. If this initial 
output had kept up for a year, it would have re&ulted in the enormous. 
total of 16,914,830 barrels. But, as noted below, the spouting of an oil 
well 1oon ceases, and the average output is thereby rapidly diminished~ 
In the following table will be found a statement of' the production of 
petroleum in Indiana from 1889 to 1895, inclusive : 
Production of Petroleum in Indiana, from 1889 to 1895. 
1 1889. 1 1890. 1 1891. 1 1892. 1 1893. 1 1894. 1 1895. 
Total production (barrels of 
33,375 63,496 42 gallons) . . . . . ... 
Total value at wells of all 
136,634 698,06812,335,293 3,688,666 4,380,000 
ojls produced, excluding $10,881 $32,462 $54,787 $260,620 (11,050,882 $1,774,260 13,109,800· ptpage ........... 
Value per barrel ...... $0.32! $0.5lt $0.40 $0.37 $0.45 $0.48 $0.71'~ 
.. 
The probabilities are that the area of territory productive of oil will 
continue slowly to spread to the west and south until it finally embraces 
the greater part of the area at present yieldhag natural gas. This has-
been, in general, the history of other gas and oil fields, and there is no· 
known reason why the one of Indiana ahould prove an exception. The· 
oil, on account of its much greater specific gravity, underlies the gas in, 
the area where the two are found together. As the pressure of the gas 
gradually decreases on account of a diminution of the supply, the hydro-
static pressure of the oil in time overcomes that of the gas, and a spout-
ing or flowing well of oil re1ults. 
How much oil there is beneath the surface of Indiana is a question that 
no man can answer. How long the supply will last depends wholly upon 
its amount and the average daily or yearly drain therefrom. Suffice it 
''This is the average of the 36 different prices at which oil sold during the year. 
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to say that the IlUpply illimited and will never be increased. The age of a 
productive oil well in the United States does not generally exceed five 
years and is very often much less. . A spouting oil weH does not continue 
to gush forth for many weeks if allowed to flow freely. It soon degen~ 
erates into a flowing well and then into a pumping well, whose produc­
tion dwindles away and finally ceases to be remunerative, so that unless 
'new wells are continually being developed the output must fall off and 
finally cease entirely. However, there is no danger of the supply begIn­
ning to fail in Indiana for some years to come, as it has as yet been 
drawn upon for too short a time. True, BOme of the older wells have 
ceased to yield, but for every one so abandoned a dozen productive ones 
have been opened up; and this will continue to be the case until the total 
oil area, which can only be circumscribed by the -future use of the drill, 
is fully developed. 
NATURAL GAs.-During the past nine years natural gas has done 
more to advance the material interests of the State of Indiana than any 
other two resources within her bounds. Millions of dollars of capital 
have been invested within the gas field and thousands of people have 
flocked thereto attracted by ready employment at good wages. As a 
consequence both the wealth and population of the area in which gas has 
been found have increased many fold. 
Originally that area embrace.d part of or all of seventeen counties lying 
northeast of the center of the State and comprised on the whole about 
5,000 square miles. On account of the encroachment of salt water and 
'petroleum, this area has become gradually reduced until to-day the main 
gas field contains an approximate area of 2,500 square miles. This, how­
ever, is larger than has ever been possessed by any other State in the 
Union. 
The average initial or rock pressure of the entire field in 1889 was 325 
pounds to the square inch. To.day, according to careful measurements 
made during the past season by Mr. J. C. Leach, the State Natural Gas 
Supervisor, it is 230 pounds to the square inch over the main field. 
There is no doubt but that one-half of the supply has been nearly or quite 
exhausted, and as there can be no increase of it, the pressure will decrease 
more rapidly in the future than in the past. How long the supply will 
last no man can tell. Too many varying :factors, as the daily amount 
necessarily consumed for fuel and heat, the different pressurea at which 
salt water and petroleum overcome the gas pressure-and more than 
aught else-the future percentage of waste, enter into the consideration 
of such a question. If the waste could be entirely shut oft, the supply 
in the heart of the field, where much undeveloped territory has been 
held in reserve, would probably last for a number of years. It is in 
cities like Indianapelis and Richmond, which receive their supply through 
pipe lines. that the diminution in pressure is most not.iceable: and thAl'A 
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is no doubt but that their supply win become completely exhausted some 
time before that of the cities which lie wholly within the field. For the 
main facts concerning the present condition of the field the reader is 
referred to the report of Mr. Leach for the year 1895, which is found in 
another part of the present volume. No report for 1894 was submitted 
to .me by the former inspector, Mr. E. T. J. Jordan. 
RESOURCES OTHER THAN FUELS. 
SOILs.-Indiana is preeminently an agricultural State. Her sons con­
stitute by fur the most valuable of her natural resources. More people 
are dependent upon them for a livelihood than upon all the reet of her 
resources and manufaQturing establishments combined. Ranking in 
area of square miles but thirty-fourth among the forty-five States of the 
Union, the census of 1890 shows that she stood second in the production 
of wheat,* seventh in the production of corn, and eighth in the value of 
her live stock:. 
This magnificent showing is due to two thi~gs: first, the excellent, 
average fertility of her soils; second, the high degree of intelligence 
manifested by her farming population, in the cultivation of the soils. 
In the production of any cereal nothing new is created, but forms of 
matter already existing in the earth, air and water are utilized by the 
growing plant. Taking wheat, for example, besides the carbon, hydro­
gen and oxygen, which make up the greater bulk of the straw and grain, 
and which are abundant enough in the air and water, potash, nitrogen, 
phosphoric acid, magnesia, lime, sulphur, chlorine and silicon are abso­
lutely essential constituents. If anyone of these is lacking in the soil, 
or is present in a form not available by the wheat roots, the plants will 
not flourish and the soil will be worthless for wheat production. Such 
a soil may, in most cases, be made to produce a crop of grain by adding 
to it the constituent which is lacking, but if this can not be done except 
at a prohibitory cost, or one at which more fertile ground can be pro­
cured, the soil may be regarded as " worn out" or barren. 
The drift soils, which cover the northern and central portions of In­
diana, derived, as they were, from various primary and igneous rocks in 
the far north-ground fine and thoroughly mixed as they were by the 
onward moving force of a mighty glacier-are usually rich in all the 
above named necessary constituents pf plant food and do not require a 
large annual outlay for artificial ferti~izers as do the soils of southern In­
diana, over which the drift of the gla1ia1 period did not extend. 
While the methods of soil cultivatiqn in vogue in Indiana are, perhaps, 
above the average, too many of thei farmers of the State never stop to 
'" Illinois was first, witb 37,389,000 busbels ; Indittna, a very close second, witb 37.318,000 
bushels. 
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consider that in the growth of a crop absolutely nothing is created. With 
no knowledge of chemistry they do not understand that the tons of' grain, 
straw and stalks, which their fields produce, are only transformations of 
materials which existed in other forms either in the earth or air. 
Too many of them go t;)n year after year, taking from their fields all 
the products, grain, straw, and everything, and giving nothing back. 
They do not realize that those vast freights of grain and meats which tax 
our means of transpoJ:ta.tion to the utmost, are great streams of the 
elements of fertility flowing from their fields to the towns and cities of 
this continent, and to the marts of the Old World never to return. They 
never think of that law of compensation which asserts that we can not 
supply in one place without removing from another. As a consequence 
their lands become, after a time, deficient in one or more of the necessary 
grain constituents and therefore comparatively worthless. Then they 
allow those lands to remain idle or else begin to buy fertilizers in a reck­
less manner, knowing nothing of the chemical composition of that which 
they buy, or whether it contains the elements of plant food which are 
lacking. 
Thus hundreds of thousands of dollars are annually spent for fertilizers 
which are worthless to the persons buying them, because they do not 
contain the constituents needed; and thousands of acres of land are left 
untilled, or are tilled at a loss, because of a lack of a certain element of 
fertility which is unknown to the owner and therefore not supplied by 
him. 
Constituting as they do the most valuable of our natural resources it 
can be readily seen that the study of the origin, distribution and constit· 
uents of the' soils of the State falls naturally to the Department of Geol. 
ogy. Many facts concerning them which would be eminently meful to 
the farmer are now entirely lacking, and can be gained only by a careful 
and systematic study of the soils in the different localities of the State. 
Complete analyses of soils from every county, showing the proportions 
of phosphates, nitrates and other necessary elements of vegetation, should 
be made. From them the farmer could determine what constituent of 
his soil, if any, is deficient, and could supply the same in suitable quanti­
ties and in an available form. From them, also, it would be possible to 
specify the 10caUties where the different staple crops could be most ad­
vantageously grown, instead of compel1ing the farmers to learn the 
peculiarities of their lands by experiments which necesSarily consume 
time and exhaust the soil. While such a study of the soils would un· 
doubtedly result in a large annual increase of the agricultural products 
of the State, it can not be undertaken until the Legislature becomes more 
generous in the appropriation allotted to carryon the work of the Depart­
ment of Geology. 
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BUILDING STONES. 
LIl\lESTONES.-No State in the Union possesses better stone for build­
ing purposes than Indiana. The oolitic limestone from Lawrence, Mon­
roe and other counties has long been noted among architects for its 
strength and durability. It is of a uniform rich gray color and close 
texture, and on account of the ease with which it can be quarried, sawed 
and dressed for builders' use it can be sold with profit for a less sum per 
cu bic foot than any other stone in America. 
The best grades of it contain 97 per cent. of carbonate of lime, which 
is practically indestructible by ordinary atmospheric influences. It con· 
tains of iron oxide and alumina, two 6f the most damaging constituents 
of such stone, less than one per cent., thus showing a remarkable degree 
of purity. 
The average crushing strength of twelve samples of tool dressed oolitic 
stone, as determined by Maj.-Gen. Q. A. Gilmore for the Board of State 
House Oommissioners in 1878, was 7,857 pounds per square inch, while 
that of four samples of sawed oolitic stone was 12,675 pounds per square 
inch. 
The best deposits of the oolitic stone are found in a narrow strip of 
territory extending from Greencastle, Putnam Oounty, to Salem, Wash· 
ington County, a distance of 110 miles. The width of' . this strip varies 
from three to ten miles, and the stone throughout its full length is found 
very close to the surface. 
Since the building of the Court House and the State House at Indian­
il.polis from this stone its use for public and private buildings· has steadily 
increased, especially in the East and South. A number of the private 
residences of the richer citizens of New York City have been recently 
.constructed from it, while its use in such important public buildings as 
the Oustom House at New Orleans, the Auditorium at Ohicago, and 
many court houses in the counties of adjoining States has served to bring 
it more prominently before the attention of the public. During the year 
1895 the quarries in operation in the oolitic district had an output of . 
more than 15,000,000 cubic feet, the most of which was shipped to points 
outside of Indiana. 
While much has been published in the previous reports of thi~ De­
partment concerning the oolitic limestone, it has been of a general 
nature, and no careful detailed survey of the limited ttre& in which it is 
found has ever been made. It is my intention to begin such a survey as 
soon as the Beason opens in 1896, and to have prepared an accurate map 
showing the exact limits of the more valuable deposits found therein. 
Besides the oolitic limestones a number of crystalline limestones or so­
called "Indiana marbles" are found in the State. These admit of a fine 
........__ 
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polish and make most handsome mantels and other interior decorations ; 
while some of them are close textured, strong and durable enough to be 
well fitted for masonry. One of the most valuable of these deposits is 
found in the southern part of Fayette County, and belongs to Hon. J. 
N. Huston of Connersville. Others occur on Pipe Creek in Miami 
-county, and at English, Crawford County. 
Besides the above, which are limestones largely or almost wholly com-
posed of calcium carbonate, numerous quarries are worked in the State 
in which magnesium carbonate is a leading constituent of the stone. 
'These are found, for the most part, in the eastern half of the State, and 
·belong to the Silurian formations. As a rule they are not building stones 
·Of a high grade. They are darker than the oolitic stone and more apt t0 
·<lr.umble after years of exposure, as they contain a larger percentage of 
iron oxide. The magnesia present also causes them to blacken and dis-
integrate more or less readily, especially in cities where the atmosphere 
contains large amounts of sulphurous fumes derived from the burning 
·Of soft bituminous eoals. However, much of the magnesium limestone 
·quarried in Indiana will compare favorably both in texture and durability 
with many of the stones used for building purposes in other States. 
SA.NDSTONEB.-"The Carboniferous Sandstones of western Indiana," 
is the title of an .extensive paper which was prepared for the present vol-
ume by Mr. T. C. Hopkins, the chief asl'istant to the State Geologist. 
Mr. Hopkins is a trained geologist, who for a number of years was 
connected with the Geological Survey of Arkansas, and prepared the 
volume on the building stones of that State. He is a specialist in that 
particular subject, and his report on the sandstones of western Indiana, 
will be found thorough, accurate and valuable. 
He spent the season of 1895 in the field, and made a personal investi-
,gation of the leading outcrops and worked quarries of ~~andstone in the 
area shown on the two map sheets accompanying his report. The Con-
glomerate or Millstone Grit, in which these sandstones mostly occur, is a 
great formation lying at the base of the Coal Measures of the State. It 
is wholly useless to look for coal east of the eastern horizon of this for-
mation. 
Mr. Hopkins found that in a number of localities the sandstones com-
prising the so-called Conglomerate are valuable commercial stones, easily 
worked and of great durability. In several places, notably at St. An-
thony, Dubois County; Bloomfield, Greene County, and Portland Mills, 
Parke County, the stone is of a ·handsome brown color, and compares 
favorably in appearance with the brown sandstones of the Lake Superior 
region which are so much used for the fronts of business blocks in Chi-
.eago, Milwaukee, and other cities of the Northwest. 
One use to which this brown sandstone is peculiarly well fitted is for 
the lintels and cornices above the windows and doors of those buildings 
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whose fronts are composed of dry pressed brick. Whe~e fimestone is-
used for the lintels, the rain, dashing against it, is sure to dissolve out a 
small portion of the stone which flows down over the brick and gives 
them a mouldy, streaked appearance. Where the brown sandstone is 
used no such streaking is seen on the brick beneath the windows and 
archways. The color of the sandstone also harmonizes better with that 
of the brick than does that of the lime~;tone. 
Large quarries of buff and gray sandstone have been in successful' 
operation for a number of years at Attica, Williamsport and Riverside, 
and at Cannelton, on the Ohio River. Other localities where such stone 
can be quarried to advantage are noted in the report of Mr. Hopkins, 
and it is hoped that his report, being by far the most complete which has 
ever been issued on the sandstones of Indiana, will do much toward lead--
ing to the development of these sandstones, which form 'an important 
but hitherto much neglected resource of the State. 
WHETSTONE AND GRJ.NDSTONE ROCKS. 
It is perhaps not generally known that Indiana is the second State of' 
the Union in the production of whetstones and grindstones. Th~ fine-
grained silicious rock found in Orange and Martin counties has long be~n 
used for such purpose, but no detailed survey of the region in.which it 
is found, or report on the industry, has been heretofore made. 
Mr. E. M. Kindle, formerly Assistant Professor of Geology in the 
State University, was employed for the season of 1895 to make such a 
survey, and his report of the work accomplished, together with an accu-
rate map of the region, is included in the present volume. 
Full details concerning the varioJIB deposits of stone (found in the area 
mapped) suitable for manufacturing int.o abrasive materials are given, 
together with the methods of manufacture as carried on at the present 
time. A lack of capital and railway facilities has hitherto undo~btedly 
kept this industry from assuming those proportions which the abundance 
and quality of the raw mabnial would seem to merit. 
CLAYS. 
Among the most valuable of the undeveloped resources of the· 
State are her clay deposits. In one form or another they are found in 
every <\ounty, but the largest and most valuable ones occur in the western 
and southwestern parts of the State, -where the coal measures exist, for 
the coal measures of the State are preeminently its clay measures. Every 
seam of coal is normally underlain with a bed of fire clay, and above the 
coal there are almost always beds of shale. These coal shales a fewryears 
ago were thought to be worthless, but experiment has proven that they 
are excellently adapted to the making of paving brick, roofing tile, sewer 
pipe and many similar products. In Ohio, where forty-four paving briek _ 
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factories turned out 298,000,000 paving brick in 1894, 80 per cent. of the 
'best grades were made of the carboniferous shales which ten years ago 
were whol1y unused. . 
So much of the field season of 1895 as could be spared from routine 
office work was devoted by the State Geologist in person to a detailed 
study of the different clays of the coal bearing counties, and to an inves­
tigation of the methods used in the clay working factories found within 
.their bounds .. The results of such study and investigations are incorpo­
rated in the accompanying paper, entitled, "The Clays and Clay-working 
Industries of the Coal-bearing Counties of Indiana." Complete analyses 
-of twenty-eight clays have been made especially for this paper by Profs. 
W. A. Noyes and Robert Lyons, and will be found in a table at the end 
of the second chapter. From them much can be learned concerning the 
-fitness of the clays for especial products. 
The clay-working industries of the State have grown apace in the last 
five years,and full statistical tables showing their present state of devel­
opment are given on later pages. No hesitation is felt in prophesying 
that within the next ten years they will become the leading manufactur­
ing industries of western Indiana. Raw material and fuel, both of ex­
cellent quality, are found associated together in enormous quantities in 
many places which are aCvessible to transp'ortation; and where the three 
~lements of fuel, raw material ann railways are thus combined, capital 
in time is sure to locate and utilize the natural resources. The larger 
clay industries already in existence in the vicinity of Brazil, Terre Haute 
and other places, are all of them flourishing; the demand for their prod­
ucts ill many instances being greater than the possible supply. They 
have proven by practical experience that the shales and underclays of the 
coal meaSures are in every way fitted for manufacturing purposes. The 
analyses given in this report but add additional testimony. 
Most of these clay industries, as well as the larger coal, stone, natural 
gas and oil interests, are owned by outside capitaL The people of the 
State, for some unknown reason, seem reluctant to invest money in the 
resources found within her bounds. Outside capitalists have no-such re­
luctance, and their investments have almost universally proved to be 
winning ones. 'While much capital is thus brought into the State, 
thereby increasing its total wealth, the profits, which in time aggregate 
far Jarger sums, are removed as fast as made. With local capital in­
vested the profit would remain and the wealth upon which the taxes are 
based would increase much more rapidly. . 
One of the chief beneficial effects which the development of the clay­
working industries will bring about, will be the increasing of the available 
amount of coal in the State.· Many seams now thought to be too thin to 
work will be utilized in connection with the associated shales and fire 
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clays.. The minimum thickness of a workable seam of coal will, there­
fore, be greatly reduced. and many veins which have long been allowed 
to pass unnoticed will be mined with profit. 
!RON OREs.-Limonite or bog iron ore (2 Fe 20 8 +3H20), and siderite 
or kidney iron ore (FeCOs), are found abundantly in several counties or 
Indiana. The former occurs notably in Greene, Martin and Perry coun­
ties, and in the swamps of the Kankakee region j the siderite in all of the 
coal bearing counties. Experience has proven, however, that th!lse ores. 
are too silicious to compete with the rich beds of hematite of Missouri, 
Tennessee and Georgia. As a proof of this it is only necessary to state 
that of fourteen blast furnaces which. have been erected in the State in 
the past, not one is in operation at the present. Most of them have long 
since gone to ruin, and of those still standing the last one went out of 
blast in 1893. 
SANDS.-White sand, suitable for glass making, occurs in quantity in 
the vicinity of Pendleton, Madison County; Montpelier, Blackford 
County, and Lapel, Hamilton County. Near Salem, Washillgton 
County, and Centerton, Morgan County, are found large deposits of a. 
fine grade of moulder's sand, suitable for foundry use. Sand suitable fQl'" 
building purposes occurs in all parts of the State. 
MARL.-The use of marl for making hydraulic and Portland cement, 
and as a disinfectant and deodorizer, is constantly on the increase. De­
posits of this resource which are close to railways will undoubtedly prove 
of much value in the future. The largest at present known are found in, 
the vicinity of Silver Lake, Dekalb County; Lime Lake, Steuben County, 
and near South Bend and North Liberty, St. Joseph County. 
OTHER MINERALS AND OREB.-With the exception of small quantities 
of drift gold, in the form of minute grains and scales, which are found in 
the sands and gravel beds along the streams of Brown, Morgan and othel'" 
counties near the southern limit of the drift area, no gold, silver or othel' 
precious metal occurs in the State. Much money has been foolishly spent 
and time wasted by people who have thought otherwise; but they have­
ever had' their labor for their pains. 
In many of the northern counties small pieces of " black jack" or zinc 
blende, galena or lead sulphide, and native copper ore, are occasionally 
found, and give rise to much local excitement and speculation. It is 
needless to say that the specimens of copper and lead were also brought 
in by the drift or by the Indiani; and the blenda, while possibly of na­
tive origin, i" utterly va~ueless. In almost every county one also hears­
tales of reputed silver.and lead mines, which in the days of long ago were 
secretly work;ed by the Indians. Many well informed people yet believe 
these tales, and have spent days in fruitlessly searching after imaginary 
mines, where; enough silver may be had to pave the streets of their native­
tnwnR "" WhAM lruul ""A p.xlRts without limit. 
......._ 
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While Indiana is thus lacking in the precious and other useful metals, 
her deposits of coal, clay, stone, natural gas and petroleum are far more 
valuable, and. will in time bring more wealth into the State than if, in-
stead of them, rich mines of gold and silver had been found within her 
bounds. Higher grades of labor and more stable industries are based 
upon such resources, for few, if any, large factories utilize gold and silver 
in quantity as a manufacturing resource. 
SATURAL HISTORY. 
While this Department was primarily originated to gather and dissem-
inate information concerning the mineral resources of the State, the ex-
isting flora and fauna present interesting scientific problems which to the 
earnest student of nature are ever worthy of careful study. Valuable 
papers on the flora of different counties and on the reptiles and fishes of 
the State, have appeared in some of the previous reports. In this one is 
found a paper on "The Crawfishes of Indiana," by W. P. Hay, for-
merly a resident of Irvington, Ind., now Professor of Natural History in 
the Central High School, Washington, D. C .. Professor Hay has made 
for a number of years a special study of the crustaceans of Indiana, an& 
the present paper embodies the results of a large amount of original 
research. 
The crawfishes inhabit every running stream and lake in the State. 
They form much of the food of the larger fishes, and are themselves 
most valuable scavengers, so that the paper, dealing as it does in part 
with questions of distribution and habit, has an economic as well as a 
purely scientific side. The students of our colleges and high schools in-
terested in zoology will, I am sure, welcome the appearance of such a 
paper. In it every species of crawfish inhabiting the State is carefully 
described, and the descriptions are preceded by analytical keys and 
accompanied by drawings of the more important specific characters, so 
that with a little careful attention the identity of any species at hand 
can be readily determined. 
THE STATE MUSEUM. 
The museum connected with this Department has become a center of 
attraction to many of the people of the State who come to Indianapolis. 
An average of three hundred persons visit it each day, and its educating 
effect can hardly be overestimated. The time of the State Geologist 
during the winter season, when field work can not be done, is largely 
taken up in connection with work pertaining to it. A thorough re-
arrangement of its contents on an accurate scientific ba~is is .being made, 
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and a catalogue prepared, so that future incumbents of the office may 
know what ought to be therein. According to the 12th Annual Report 
of the Department, issued in 1882 (p. 7), there were then 100,000 speci­
mens in the museum. If that statement be accurate many of them 
have since disappeared, for no more than 60,000 are on hand to-day. 
No record of additions or catalogue of contents having been kept, it is 
impossible to determine the locality or history of many of the specimens 
which are unlabeled, and much of their value is therefore lost. 
The museum should contain, in addition to specimens of archreology 
and plJ-leontology, examples of the different objects of Natural History 
found within the State. Many of our birds and mammals al'e rapidly 
becoming extinct, and while to-day they can be procured at a nominal 
sum, in ten years they can not be had at any price. A number of 
mounted birds and a large collection of fishes and reptiles were secured 
the past season,and it is the intention to add to the collection of such 
objects as rapidly as the means available will permit. 
The case·room for specimens is exhausted, and the new ones received 
have to be stored in out-of the-way places until a surnis appropriated for 
additional cases. Those provided for the battIe-flags are wholly inade­
quate for the proper display and preservation of the flags. The latter 
are so crowded that the ones belonging to the different regiments can 
scarcely be distinguished. . 
OFFICE WORK. 
One object of the founders of the Department of Geology was un­
doubtedly to establish a bureau where official information could be 
secured at all times by the citizens of Indiana, or by the public at large, 
concerning the resources of the State. During the year 1895 more than 
1,900 letters of inquiry concerning such resources have been answered 
by the Geologist. In 'addition to this, information was given concerning 
the character and value of 840 specimens of minerals and. objects of 
Natural History which were sent to him for exa.mination. Persons who 
seek advice from the Department are often restrained from sinking 
thousands of dollars in useless search for minerals, gas and oil in 
localities where there is not one chance in a thousand of finding the 
object sought. 
I 
A PRELIMINARY REPORT ON THE CLAYS AND CLAY 
INDUSTRIES OF THE COAL-BEARING 
COUNTIES OF INDIANA. 
BY W. S. BLATCHLEY. 
CHAPTER I. 
GENERAL USES OF CLAYS-DEFINITION OF CLAYS-PROPERTIE.S OF CLAYS. 
-ORIGIN AND CLASSIFICATION OF CLAYS-IMPUR£TIES OF CLAYS. 
No mineral resource of the earth has been longer used or has been 
made into such varied products for the benefit of the human race as clay. 
Found in all countries, ~asily obtained, and, when moistened, readily 
molded int0 any shape which the fancy can invent, it is no wonder that 
prehistoric man, emerging slowly from that animal stage in which for 
thousands of centuries he had existed, made early use of it. To his un-
developed mind no better form of amusement probably prese~ted itself 
than that of dabbling in mud and molding it into fantastic shapes-just 
as on the borders of many a pond or stream "mud pies" are made by 
the youthful progeny of the nineteenth century. Some of his rude 
products-sun-dried-became permanent, were used by him as drinking 
vessels, and so begat in his crude mind an impression of their usefulness. 
He oogan to fashion them, not for amusement but for use; and the clay 
industry of the world had begun. From such a beginning, into what 
enormous proportions has it grown ! 
Clay products, when properly made and cared for, are among the most 
lasting works of man. Wind or rain, frost or fire, has little effect upon 
them. The most ~ncient remains of man's industry are the pieces of 
pottery vessels picked up on the sites of his former habitations, or re-
moved from his burial mounds. The oldest buildings on earth are those 
made of sun-dried brick. From these rude vessels, relics of man's first 
handiwork, to the delicate and costly china ware of our shops-from the 
adobe walls on the plains of Persia and Mexico to the magnificent fronts 
of pressed brick and terra cotta of our present cities......:what steps of 
human progress-what proofs of man's aavancement in the art of clay 
working! 
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GE!i!ERAL USES OF CLAY. 
No natural material can be so easily and cheaply made into the fin-
ished product as clay. It enters more largely into the necessities of our 
every day life than does any other mineral resource ; and the ultimate 
value of its products are greater than of any other, except iron. The 
following are some of the usee to which materials made of clay are put 
in Indiana: 
1. DOMESTIC.-Utensils, porcelain ware, china ware, granite or iron-
stone ware, yellow ware, earthen ware, fire kindlers, etc. 
2. STRUCTURAL.-(a.) For buildings: Brick, common, front or 
pressed, ornamental, hollow, glazed; terra cotta, roofing tile, drain tile, 
door-knobs, puddling. (b.) For roadways: Vitrified brick. 
3. AGRICULTURAL.-Drain tile, soil tile, soil tempering, barn :floor-
ing. 
4. HYDRAULIC STRUCTUREs.-Water conduits, reservoir lining, sewer 
pipe, "stone" pumps. 
5. SANITARY ENGINEERING.-Granite ware, urinals and water-closet 
bowls, earthen ware, sewer pipe, absorbent brick, drain tiles, ventilating 
:flues. 
6. INDUSTRIAL ARTs.-China clay, chemists' crucibles and other 
apparatus, wall and writing paper filling, refractory clay, lime, cement 
and pottery 
1
kilns, puddling hearths, reverbatory and other smelting 
furnaces, glass pots, assaying furnaces, gas retorts, stove and furnace 
linings, saggars, plugs, models, alums, etc. 
7. ORNAMENTAL AND lESTHETIC UsES.-Tiling, ornamental pottery, 
terra cotta decoration, artists' molding clay, base for retaining pigments. 
8. IMITATIVE UsEs.-Food adulterants, paint adulterants.* 
The above materials, to the value of more than twerity millions of 
dollars, are annually used in our State, while heretofore less than five 
millions of dollars' worth have been produced within her bounds. Yet, 
with the exception of some of the clays used in the making of encaustic 
tile, porcelain and china ware, Indiana contains, as I shall endeavor to 
show in a subsequent chapter, the raw material in abundance to manu-
facture every one of the above mentioned articles. 
DEFINITION OF CLAYS. 
The term clay is, in popular language, given to a large number of 
widely different materials. To most persons it calls to mind any soft, 
structureless, earthy matter, which, when moistened with water, will be-
·come plastic and sufficiently firm to be fashioned into any desired form. 
''Adapted from a table given by Robert T. Hill, Vol. VIII, Mineral Resouroes of United 
States, 1891, 475. 
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To the manufacturer it may be either the above or an artificial mix-
ture of several or many constituents, ready to be turned, molded or 
pressed, and then burned or baked to the required hardnes!l. 
To the chemist and geologist it has a far wider meaning including all 
rocky material whose chief constituent or "clay base" is composed of the 
three elements,* silicon, aluminum and oxygen, joined in chemical union, 
and holding more or less water in combination with themselves. To this 
clay-base has been given the name "kaolin" or "kaolinite," and its 
chemical formula has been found to be : 
Al 2 0 8 2Si0 2 +2H 20 
or 
Al 2Si 20 7+2H 20, 
which shows that it is composed of two parts of aluminum, two of sili-
con, and seven of oxygen chemically combined and united with two parts 
or molecules of water. 
When pure its percentage composition is as followt~: 
Silica (Si02 ) .......••....•.......••....•....•••....•....•• .46.3 
Alumina (Al 20 8 ' ••..••.••...••••..••.•..•.•••...•••...•...• 39.8 
Water (H 20) ............................................. 13.9 
In other words kaolin is what chemists call a hydrated silicate of 
alumina; i. e., a silic~te of alumina combined with water. This kaolin 
may, and often does, as we shall hereafter see, exist in an almost pure 
state, but in motlt cases it is found mixed with numerous other minerals, 
such as free silica or sand, oxides of iron, lime, mica, magnesia, etc., in 
greater or less proportions. 
To these mixtures (as well as to the pure kaolin itself) the general 
term "clay" rightfully belongs, whether they appear in incoherent masses, 
as those to which the name is m0st commonly given, or in a more con-
solidated and finely laminated condition-the so-called "shales;" or in 
the still more thoroughly consolidated ''slates." Finally, from the above, 
it may be readily perceived that the greater the amount of kaolin or clay-
base in the mixture the purer is the clay. Still, the name of clay is 
given to the mixture if it contains no greater amount than 10 per cent. 
·of the kaolin. 
''For those who have little or no knowledge of chemistry I have thought it best to give 
here a definition of the word "element," as it will be hereafter used on numerous occasions. 
An element is one of the seventy primary forms of matter which make up the universe. It 
is a substance which has never been separated into anything simpler. Two or more elements 
united together form a compound. There are millions of compounds, but only seventy ele-
ments. For example: Wood is a compound, which in the chemical laboratory can be sep-
arated in to three substances, carbon, hydrogen and oxygen, but no man has as yet been able 
to separate carbon, hydrogen or oxygen into anything simpler than themselves. Hence they 
are elements. ;rhe seventy elements bear the same relation to the compounds as the twenty-
six letters of the English language bear to its four hundred thousand words. Or, to state it 
still differently, the elements form the alphabet of the universe • 
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PROPERTIES OF CLAY. 
The value of clay for the purposes to which it is put depends upon 
certain essential and characteristic properties which we shall now briefly 
·consider. One of the most important of these is 
PLASTICITY.-It is this property which causes clay when wet with 
water to become a tough, pasty mas&, readily capable of being fashioned 
into any form by the hands or molds; and, when so fashioned, to retain 
its shape w bile being carried to the drying -room or kiln. Very few 
other minerals or artificial compounds possess this peculiar and important 
property. Particles of iron, sandstone or limestone are almost wholly 
non-plastic, and, when wet, will not cohere to any great extent. 
The cause of the plasticity of clays is, as yet, a mooted question 
among scientists. Many of the purer residual clays, i. e., those which 
have been formed in the place where they are now found, are almost 
non-plastic. When examined under the microscope such clays appear to 
be largely made up small, six-sided crystalline plates or scales, ar-
ranged in bundles and surrounded by numerous, smaller unattached 
scales. When such clays are ground fine, and the crystalline structure of ~. 
the plates in part destroyed, they become much more readily plastic. A ~ 
re-examination under the glass then shows that the plates which still 
retain their crystalline form are imbedded in a matrix made up largely 
of the particles of those which have been destroyed. 
Now our natural clays, which are most plastic, are sedimentary, or 
thoBe which have been carried by water or ice to the places they now 
occupy. In their journeyings they have been ground and reground, 
their crystalline structure destroyed, and their par.ticles r~duced to a very 
fine condition and thus rendered more susceptible to cohesion with particles 
{)f water. It is true many of them may have been consolidated into 
shales and slates, but most of these by repeated grinding are again ren-
dered plastic. The property of plasticity, therefore, appears to depend largely 
upon the absence qf crystalline structure in the clay-base or kaolinite, and the 
fineness to which the particles mixed with this have been reduced. A further 
proof of this is seen in the effect produced by "weathering." Clays 
which are mined .in autumn and exposed to rain and frost throughout the 
winter have the crystalline structure of their kaolin more or less broken 
up by alternate freezing and thawing. Their degree of fineness is at 
the same tiine increased, rendering them more highly plastic, and there-
fore more readily moulded into any desired shape. 
That plasticity, to a certain extent., depends upon the presence of com-
bined water in the clay-base, is shown by the fact that when heated 
·· to redness and this water driven off, the clay loses its plastic quality. 
Brick dust or burned clay may be ground fine and moistened, but unless 
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m i x e d  w i t h  s o m e  u n b u r n e d  p l a s t i c  m a t e r i a l  t h e  p a r t i c l e s  w i l l  n o t  c o h e r e .  
S o m e  c l a y s  p o s s e s s  t o o  g r e a t  a  d e g r e e  o f  p l a s t i c i t y  a n d  a r e  c a l l e d  
" l e a n "  c l a y s .  . T h i s  f a u l t  c a n  b e  e a s i l y  r e m e d i e d  b y  m i x i n g  w i t h  a  m o r e  
n o n - p l a s t i c  c l a y .  O n  t h e  o t h e r  h a n d ,  m a n y  c o m m o n  b r i c k  c l a y s  w h i c h  
a r e  t o o  n o n - p l a s t i c  f o r  u s e ,  h a v e  f r o m  e a r l i e s t  t i m e s  b e e n  m o u l d e d  w i t h  
s t r a w  t o  g i v e  t h e m  s u f f i c i e n t  t e n a c i t y  t o  b e  h a n d l e d  w h i l e  b e i n g  p l a c e d  
i n  t h e  k i l n  .  
.  A  s e c o n d  i m p o r t a n t  p r o p e r t y  o f  c l a y  i s  
l N S O L U B I L I T Y . - T h e  b e t t e r  g r a d e s  o f  c l a y  a r e  n o t  a f f e c t e d  b y  a n y  
a c i d  o r  o t h e r  c h e m i c a l .  I f ,  f o r  e x a m p l e ,  a  f e w  d r o p s  o f  e i t h e r  m u r i a t i c  
( h y d r o c h l o r i c )  o r  s u l p h u r i c  a c i d  b e  p o u r e d  u p o n  a  p i e c e  o f  i r o n  o r  l i m e -
s t o n e ,  a  b u b b l i n g  o r  e f f e r v e s c e n c e  w i l l  t a k e  p l a c e ,  a n d ,  i f  s u f f i c i e n t  a c i d  
b e  u s e d ,  t h e  i r o n  o r  s t o n e  w i l l  s o o n  w h o l l y  d i s a p p e a r . '  N o  s u c h  a c t i o n  
o c c u r s  w i t h  k a o l i n .  W h e n ,  h o w e v e r ,  a  c l a y  i s  v e r y  i m p u r e ,  c o n t a i n i n g  
a  l a r g e  p e r c e n t a g e  o f  l i m e ,  c a r b o n a t e  o f  i r o n ,  0 r  o t h e r  d e l e t e r i o u s  m a t -
t e r ,  t h e  s a m e  e f f e r v e s c e n c e  i s  s e e n  w h e n  t h e  a c i d  i s  a p p l i e d .  
A s  m a n y  o f  t h e  p r o d u c t s  m a d e  o f  c l a y  a r e  l i a b l e  i n  t i m e  t o  b e  b r o u g h t  
d i r e c t l y  o r  i n d i r e c t l y  i n  c o n t a c t  w i t h  i n j u r i o u s  c h e m i c a l s ,  i t  w i l l  b e  r e a d i l y  
s e e n  t h a t  t h i s  p r o p e r t y  o f  i n s o l u b i l i t y ,  w h i c h  i s  p o s s e s s e d  b y  t h e  r a w  m a t e -
r i a l  a n d  t r a n s m i t t e d  t o  t h e  m a n u f a c t u r e d  p r o d u c t ,  i s  a  m o s t  v a l u a b l e  
o n e .  I t  o f t e n  p r e v e n t s  t h e i r  d e s t r u c t i o n  o r  e n a b l e s  t h e m  t o  b e  p u t  t o  
m a n y  u s e s  i n  w h i c h  u t t e r  f r e e d o m  f r o m  c h e m i c a l  a c t i o n  i s  d e m a n d e d .  
A  t h i r d  a n d  i n d i s p e n s a b l e  p r o p e r t y  o f  c l a y  i s  
I N F U S I B I L I T Y  O R  R E F R A C T O R I N E S s . - K a o l i n  a n d  m a n y  o f  t h e  p u r e r  
g r a d e s  o f  f i r e - c l a y  c a n  b e  s u b j e c t e d  w i t h o u t  f u s i n g  o r  m e l t i n g  t o  t h e  h i g h ·  
e s t  h e a t  o b t a i n a b l e  i n  t h e  p r a c t i c e  o f  m e t a l l u r g y .  T h i s  c a n  b e  s a i d  o f  
b u t  f e w  o t h e r  m i n e r a l s ,  c h i e f  a m o n g  w h i c h  i s  q u a r t z  o r  s i l i c a ,  w h i c h  i s  
o n e  o f  t h e  l e a d i n g  i m p u r i t i e s  m i x e d  w i t h  k a o l i n  t o  f o r m  t h e  d i f f e r e n t  
k i n d s  o f  c l a y s .  
T h i s  f i r e  r e s i s t i n g  o r  r e f r a c t o r y  p r o p e r t y  i s  o n e  o f  t h e  m o s t  r e m a r k a b l e  
a n d  v a l u a b l e  w h i c h  c l a y s  p o s s e s s .  U p o n  i t  d e p e n d s  t h e i r  u s e  f o r  m a k i n g  
t h a t  l o n g  l i s t  o f  m a t e r i a l s ,  w h i c h  o f  n e c e s s i t y  m u s t  b e  s u b j e c t e d  t o  i n t e n s e  
h e a t ,  s u c h  a s  c r u c i b l e s ,  g a s  r e t o r t s ,  g l a s s  p o t s ,  r e v e r b a t o r y  f u r n a c e s ,  e t c .  
B u t  i t  i s  o n l y  t h e  p u r e r  c l a y s ,  a s  k a o l i n ,  o r  k a o l i n  m i x e d  w i t h  s i l i c a  
( t h e  s o - c a l l e d  f i r e ·  c l a y s )  t h a t  a r e  i n f u s i b l e .  W h e n  o t h e r  s u b s t a n c e s  c o m -
m o n l y  f o u n d  i n  s e d i m e n t a r y  c l a y s ,  s u c h  a s  l i m e ,  p o t a s h ,  i r o n ' ,  e t c . , ·  a r e  
p r e s e n t ,  a  c o m p a r a t i v e l y  l o w  t e m p e r a t u r e  w i l l  b r i n g  a b o u t  a  f u s i o n  o r  
m e l t i n g .  C h e m i c a l  c h a n g e s  w i l l  r e s u l t  a n d  n e w  c o m p o u n d s ,  c h i e f  a m o n g  
w h i c h  a r e  c o m p l e x  a r t i f i c i a l  s i l i c a t e s ,  w i l l  b e  f o r m e d .  l ' o  a l l  s u c h  s u b -
s t a n c e s  w h o s e  p r e s e n c e  t e n d s  t o  b r i n g  a b o u t  t h e  m e l t i n g  o f  r e f r a c t o r y  
m a t e r i a l  t h e  g e n e r a l  n a m e  o f  ' ' f l u x e s "  i s  · g i v e n .  N a m e d  i n  t h e  o r d e r  o f  
t h e i r  p o w e r  t o  c a u s e  t h e  f u s i o n  o f  k a o l i n  t h e  l e a d i n g  f l u x e s  a r e  p o t a s h ,  
s o d a ,  i r o n ,  l i m e  a n d  m a g n e s i a .  T h e  p r e s e n s e  o f  a  s m a l l  a m o u n t  o f  o n e  
. . . . . . . . . . .  
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or more of these is sufficient to destroy the refractory property of an 
otherwise excellent fire-clay. 
The infusibility of kaolin is chiefly due to the same property being 
possessed by its constituents, silica and alumina. Each can be melted 
only in the flame of the oxy-hydrogen blow-pipe. Combined with kaolin 
to form the fire-clays is almost always a large per cent. of free silica or 
sand, which is nothing more than small particles of quartz. This is the 
only impurity that can be mixed with kaolin without lessening its prop-
erty of infusibility. In all the better grades of fire-clays a large per-
centage of this free silica is present. The Montezuma fire-clay, which 
has a wide reputation throughout Indiana and adjoining States for fire-
resisting qualities, contains a total of 83.4 per cent. of silica; while some 
refractory materials are manufactured from quartzose rock, which is 
finely ground and then mixed with a small amount of plastic fire-clay to 
give it tenacity. But few large deposits of either kaolin or fire-clay free 
from fluxing impurities are known to exist; and such of these as are 
readily accessible are of great commercial value. 
Another property of clay, and the last one to be here mentioned, is 
the power which it possesses of hardening when subjected to heat. No 
especial name has been given to this property yet its importance can 
scarcely be over-estimated. Without it an article fashioned from clay 
would be only so much stiff mud, which on exposure to rain or frost 
would soon crumble to dust on account of its porosity and attraction for 
moisture. Any clay which is plastic enough to be molded into shape can 
be baked and thereby made to become hard, solid, and stone-like in ap-
pearance. 
The first change taking place in the clay when heated is the driving 
off of the water which has been added to it to make it soft and plastic. 
This should be done "so slowly as to allow all of this moisture to escape 
as vapor before the clay becomes heated above the boiling point of water, 
for the generation of steam would of course tend to destroy the structure 
which has been imparted to the clay and which is important to keep."* 
After this hygroscopic water has been driven off the heat may be in-
creased more rapidly, until at about 1000° F. the ware will begin to 
shrink and lose weight on account of the loss of the combined water in 
the clay-base or kaolinite. 
Thereafter the clay "will grow more hard and dense and more imperv-
ious to water, until finally, if the heat be stopped at the right point, it 
will have become practically impervious and very hard, strong and tough. 
Clay in this condition is a new chemical compound composed of a mixture 
of all its bases (metals) combined with all its acids, forming a mineral as 
nearly indestructible as any known. Small bits of pottery made in the 
'''Orton, Edw., Jr., Geol. of Ohio, VII, 80. 
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<earliest times of pre-historic man come down to us as fresh and unaltered 
by the centuries of exposure as they were when made. Records made 
iin hard burnt clay are imperishable, except to animate force. If the heat 
be continued above this most favorable point the clay begins to deterior-
:ate in some of its qualities. It may grow harder but less strong, or it 
may become spongy and vesicular like lava, or it may melt into a fragile 
:glass, but whatever the change, it is a retrogression. What the temper-
.atures are at which these various results are obtained, depends wholly 
upon the nature and composition of the clay under treatment. Some 
·clays require only a low heat to develop their best qualities, others de-
mand the highest heats attainable in the practice of metallurgy."* 
THE ORIGIN AND CLASSIFICATION OF CLAYS. 
All clays, soils and sand-s, are, in the first place, derived from the de-
<lomposition or breaking up of different kinds of rock. I say "are de-
rived," for the silent processes of nature to-day, as in past geological 
.ages, are grinding rocks into clays and recementing and hardening clays 
into rocks. There was a time when the surface of the earth was formed 
of rocks and rocks only, but various natural agencies began and kept in 
·constant action processes of slow decay, and clays, soils and sands were 
formed, and afterwards, as we shall see, carried as sediments into ancient 
>aeas. 
The rocks that formed that first crust of the earth were largely or 
wholly igneous in their nature, i. e., they were rocks which had b&en 
.acted upon by great heat, and had not been deposited in stratified layers 
'by water. The most common of them were the granites, gneisses and 
>ayenites. As kaolin, which is the base of all clays, may be formed from 
any of these three kinds of rocks, the process being essentially the same, 
l shall take granite and try and make plain the origin of kaolin from it. 
Granite is an igneous rock composed of three minerals, quartz, mica 
and feldspar. Quartz is the most abundant of all minerals, and in one 
form or another comprises fully 25 per cent. of the crust or hard surface 
of the earth. It is composed of two elements, silicon and oxygen, united 
in the proportions of one part of the former to two of the latter, the chem-
ical formula being Si02 • The chemical name of this compound is silica 
and it is wholly insoluble in rain water or ordinary acids. Of mica, the 
second mineral constituent of granite, it is necessary to say nothing in 
this connection, except that it, like quartz, is not acted upon or decom-
pOSed by rain water. 
But to feldapar, the third mineral found in granite, especial attention 
should be given since it is the source from which all kaolin, is supposed 
"'Orton, loc. cit., 76. 
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to have been derived. Feldspar is the common name given to a group-
of very complex minerals. The most abundant of these is orthoclase, the 
kind of feldspar usually found in granite. It is composed of four ele--
ments, silicon, oxygen, aluminum and potassium, and its chemical formula 
is K 20, Al 20 3 , 6Si0 2 , showing that it is what chemists call a double 
silicate of potash and alumina. In other words it is a silicate of potash-
chemically combined with a silicate of alumina-the former being soluble-
in rain water-the latter, as we have seen in another connection, wholly 
insoluble. Granite, then, may be regarded as composed of particles of 
insoluble quartz united to particles of insoluble mica by a cement of 
feldspar which is partly soluble and partly insoluble. 
Now the geologist recognizes three great natural agencies as coustantly 
acting upon the surface of the earth. One is igneous or the agency of 
internal heat, which in some place is always pushing a portion of the 
earth's surface upward. The second agency, and the most important one, 
as far as the formation of clay is concerned, is the atmosphere. This is 
composed of three gases, oxygen, nitrogen and carbon di-oxide, and in 
addition to these, watery vapor. Of these the nitrogen is inert or non-
active and has nothing to do with the formation of clay. The oxygen, 
carbon di-oxide and water, either separately or combined, are universal 
solvents and, in time, will cause the crumbling of the hardest rocks. The 
oxygen unites with certain elements or minerals in the rocks to form new 
compounds. The particles of these compounds cohere or unite less closely 
than the particles of the rock before the compounds were formed, and in 
time lose their cohesion and fall apart. A somewhat similar action is 
seen when a leaden bar is melted. and then stirred until all its particles 
are brought in contact with the oxygen of the air. A new compound, 
lead oxide, wholly unlike the original bar lead, is formed, which is easily 
reduced to a powdered state. 
The watery vapor in the air when cooled, condenses.and falls as rain .. 
As it passes downward itgathers unto itself a part of the gaseous carbon 
di-oxide of the atmosphere and unites with it to form rain or carbonated 
water. When this falls upon the granite, already softened to a certain 
extent by the oxygen of the air, it percolates it and the carbon di-oxide (C0 2 ) leaves the water and unites with the potash (K 20) to form potas-
sium carbonate (K 2 C03). This, being a very soluble substance, is soon 
washed out by the water, thus destroying the cement which held the par-
ticles of quartz and mica together. The granite, therefore, crumbles 
apart and there results from it a mass of kaolin (the insoluble silicate of 
alumina of the feldspar), mixed with quartz particles or sand, and nu-
merous scales of mica. Thus is kaolin the basis o{ all clays, formed from 
granite or any rock of which feldspar is a constituent. 
·The clay materials resulting from the decay of feldspar may be broadly 
classified into two great groups-residual clays and sedimentary clays .. 
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RESIDUAL CLAYS 
"are those which have remained on or very near the spot formerly oc-
cupied by the rocks from which they are derived. If these rocks con-
tained much feldspar, or but little mica, and were covered before their 
decay by some permeable material such as conglomerate sandstone 
through whicli the water could easily pass, large beds of comparatively 
pure kaolin were formed. Such deposits are called residual rock kaolins 
and are among the richest and purest known to man. The kaolin de-
PO!!its of Lawrence and Martin counties, Indiana-of whose especial origin 
more will be said hereafter-are examples of such residual clays. 
If, on the other hand, the mica be present in abundance, or should 
there be quantities of such impurities as hornblende or iron pyrites in the 
rock, the re!:~ulting residual clay will be largely mixed with oxides of iron· 
derived from the hornblende, mica or pyrite, and will be a mere red brick 
clay of little or no value. Thus it happens that although many localities 
are known where granite has decayed in great abundance, but few of 
them yield large deposits of a good quality of kaolin. 
Suuth of what is known as the drift area in Indiana-of which more 
anon-there occurs a surface clay which is also residual, being derived 
from the decay of the underlying limestone or sandstone rocks. During 
thouffinds of years the rainfall penetrating these rocks h~s carried with it 
well known solvent ageneies derived from the atmosphere and from the 
vegetation on the surface. Attacking the rocks, these solvents have 
borne away the several ingredients which they were competent to dissolve 
and have left the rest behind. The result has been the production of 
well disintegrated earth or soil at the surface merging into clay and partly 
decomposed rock below. For the most part this clay is in essentially the 
same state as when separated from the primitive crystalline, feldspathic 
rocks, as the decay of the limestone or sandstone has only restored it to the 
condition in which it was when deposited with the sediments of which they 
were formed. It is composed mainly of a mixture of kaolinite, oxides of 
iron, and sand combined in varied proportions, the kaolinite being the 
silicate of alumina that was disseminated in small particles through the 
limestones or sandstones at the time of their formation. This residual 
surface clay is free from those minute angular fragments of foreign rocks 
which occur so commonly in most glacial or drift clays. It is never strati-
fied like the latter sometimes are, and its texture is more homogeneous or 
alike throughout. For these reasons its quality for manufacturing pur-
poses is far superior to that of most of the surface drift clays of northern 
Indiana . 
..........___ 
• 
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SEDIMENTARY CLA. YS 
are those which have been removed f'rom their place of origin and rede-
posited in water. This removal has been brought about by water either 
in its liquid or solid form; for the third great natural agency acting upon 
the surface of the earth is known as ''aqueous" or the agency of water~ 
This has to do, however, with the distribution rather than the origin of clays 
and soils. Gentle rains and earth-born torrents, little trickling rills and, 
strong streams are ever at work tearing down the clays from every slope 
where feldspathic rocks have decayed and bearing them away to lower 
levels. Whi1e being carried onward the clay-base or kaolin, comparatively 
pure at starting, becomes mingled with many impurities, such as the 
remains of decayed Jimestones, oxides of iron, etc. It, as wen as these 
impurities, are at the same time washed and ground fine by the action of 
the flowing water until finally the entire mixture is deposited as a bed of 
fine sedimentary clay at the bottom of river, lake or sea, perhaps one, 
perhaps a thousand miles from the home of its mother rock. Since the 
first rain-fall upon the primitive crust of the earth this process of disin· 
tegration and transportation of clay by water has been going on, and on 
it will continue until the end of time, for the forces of nature are never 
ceasing in their action. 
As a result vast beds of sedimentary clays are found wherever lakes 
or seas have at some former period covered a portion of the surface of 
the earth. In many cases these clays have by pressure been consolidated 
and hardened into " shales." The chemist recognizes no difference be-
tween a shale and a clay, and the geologist distinguishes them only by a 
thin lamination, or capability of being separated into layers, which is 
present in the shale and absent in the clay and which is generally due to 
the former having been deposited intermittently in deep, still water. 
Shales are classified and named according to the character of the chief 
impurity which is mixed with their clay-base. Thus we have silicious 
shales, micaceous shales, calcareous shales, bituminous shaleEI, etc. These 
differ widely in their relative hardness and in the degree of plasticity 
which they show when ground fine and mixed with water. In general, 
however, they as well as the soft sedimentary clays are highly plastic 
on account of the colll!tant grinding and washing which they have un-
dergone previous to their final deposition in water. 
The beds of sedimentary clay now found upon the surface of the earth 
are very few of them identical with those first formed after the decay 
of the primitive crystalline rock. That igneous force which somewhere 
is ever pushing the bottom of the sea upward, long ago raised those first 
shale beds into dry land. Rain and frost again caused their decay, and 
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again did the agency of flowing water mix and grind and bear their par-
ticles to the bottoms of new seas and lakes. No one knows, or can ever 
know, how often these successive changes of elevation, disintegration, 
erosion and deposition have taken place in the ages past ; but the clay-
base in the ·materials of our buildings and roadways of to-day, would, if 
traced backwards, lead us through many a geologic change to the granites 
and gneisses of the old archrean times. 
We shall find in Chapter II, that the most important sedimentary clays 
of the coal measures are the different shales which overlie the seams of 
coal, and farther information concerning their origin will be given there. 
Underlying each coal seam is almost always a bed of "fire-cla;y"-a form 
of sedimentary clay usually richer in kaolin and silica arid poorer in the 
fluxes than the shales. This fire-clay had its origin in the same manner 
as did the shales, but its .freedom from lamination is a proo~ that it was 
deposited in shallower water. Its relation to the overlying coal seam 
plainly shows that it once formed the soil which supported that luxuriant 
plant growth from which the coal was in time derived. Although the 
general ri.ame of "fire-clay" is applied indiscriminately throughout the 
coal-bearing counties to all the under-clays of the coal seams, yet but few 
of them, properly speaking, are refractory clays of a high grade. The 
majority of them contain so great a percentage of the fluxes that they 
fuse readily aYeven moderate temperatures. The origin of all is, how-
ever, practiially the ~arne,. and a. fart~er classification, based on their 
more valuable properties, will be given m the next chapter. 
Along the lowlands of the Ohio and Wabash Rivers and their larger 
tributaries are found, at intervals, enormous beds of "alluvial," or river-
bottom clays. These are sedimentary clays of the most recent times and 
owe their origin either to deposition in the eddies of those streams, or to 
the slow accumulation of the clayey sediment during the annual9verfl.ows 
of the areas which they occupy. Oftentimes they alternate. with strata of 
sand or even gravel. In some places they are 30 to 50 feet in depth and 
free from pebbles or coarse impurities of any kind. They are usually 
very plastic owing to the presence of more or less lime and iron oxide!$ 
in a finely divided state. In Ohio similar clays have been used for several 
years in the ma~~:ufacture of paving material, but in Indiana their only 
use heretofore has been in the making of ordinary building brick. 
One other form of sedimentary clay remains to be mentioned-namely, 
the so-called "drift-clays" or "hard-pans," which are the characteristic 
surface clays of northern Indiana. From the shales and fire-clays which, 
in many places, underlie them, they differ widely in the amount of lime 
and other foreign constituents which they contain. This difference is 
mainly due to the fact. that they were transported to and deposited in 
their present resting places, not by water in. the liquid form, as were the 
shales and fire-clays, but by a great glacier or moving sea of ice which, 
3-GEOLOGY, 
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thousands of years ago, flowed slowly over the greater portion of our 
State, grooving and planing the surface of the solid rocks, strewing for 
hundreds of miles in its track beds of clay and sand and gravel-pushing 
before it the accumulated soils and clays of centuries, and mixing, trans-
porting and changing them to such an extent as to well nigh destroy 
their separate characteristics and greatly increase the difficulty of their 
proper classification. 
The climate of the region to the north of us was similar, at that time, 
t<il that of Greenland to-day, or even cooler. The snow, ever falling, 
never melting, accumulated there in one vast field of enormous thick-
ness. Near the bottom of this mass a plastic, porous sort of ice was 
gradually formed from the snow by the pressure from above. This ice 
took upon itself a slow, almost imperceptible, motion down into the 
valleys to the southward. As it moved thus onward, dirt bands were 
formed along its margins; stones and great masses of partly decayed ruck 
and clay from hillsides and jutting cliffs rolled down upon it, and were 
carried on and on, until, by the melting of their icy steed, they were 
dropped upon the clean-swept surface rock below. In this way all the 
beds of so called "dri t clays" were accumulated where they lie. 
In Indiana they form the surface clays north of a line drawn ap-
proximately from the southeastern corner of the State to the Wabash 
River at a point midway between Terre Haute and Evansville. South 
of this line the surface clays are, for the most part, the variety of residual 
clays mentioned above. Transported and deposited as they were, it is no 
wonder that the drift clays are too impure for any use but the making of 
ordinary brick and drain tile, and oftentimes they contain too much lime 
even for this purpose, numerous analyses showing the presence of as high 
as 40 per cent. of calcareous material. This is due to the grinding up 
and mixil}.g with the clays much of the surface limestones over which the 
glacier passed, as the erosion of that epoch not only removed and com-
mingled the previously formed residual deposits, but planed away the 
country over a vast area to a greater depth than bad been reached by 
any previous decay. These eroded limestones and the clays with which 
they were mixed were many of them ground into impalpable powder and· 
deposited before a subsequent decay could take place, so that, as has been 
well said, "the drift clays are, many of them, rock fiou~, and not, as are 
the residuary clays, the products of rock rot."* 
Summing up the last few pages we find, therefore, that, based either 
upon the relation of their present location to their place of origin, or the 
manner of their transportation and deposition, we have the following 
classification of our Indiana clays: 
'''Chamberlain, T. C.-Sixth Ann. Rept., U. S . .Geol. Surv ., p. 249. 
.........._ 
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Residual. 
Remaining 
on or near 
the place of 
their origin. 
Sedimentary. 
Removed 
from their 
place of 
origin and 
deposited in 
l water. 
I Rock Kaolins of Lawrence and adjoining ~ counties. 
I Surface Clays of 
I 
the driftless 
area of southern 
l Indiana. 
1 Transported by 
water. 
I Ancient or I paleozoic. 
1 L Recent. 
I Drift Clays. 
I The surface 
. Transported by ~ clays of 
l ice. I northern and 
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I Shales. 
Laminated 
owing to deposi-
tion in deep 
water. 
''Fi1'e-Clays." 
Unlaminated; 
deposited in 
shallow lakes L or marshes. 
r 
Alluvial. 
Deposited by 
i our present 
I rivers and 
l streams. 
c,entral 
LJndiana. 
Based upon the relative proportions of ~lay-base and flux:s which they 
contain, one of the most recent and best classifications of clays is that 
given by Prof. Edward Orton (Seventh Rep., Ohio Geol. Surv., 1894, 
p. 52), as follows: 
High Grade Clays . 
r 
1. 
2. 
i 3. 4. 
l 5. 6. 
2. 
Low Grade Clays . . ~: 1
1. 
. 5. 
6. 
Uses-
Kaolin ...........•.. Manufacture of fine ware. 
China clay .. .. . . .. . . " " " 
Porcelain clay. • . . .. . " " " 
Fire clay (hard) ..... Refractory materials. 
Fire clay (plastic).... " " 
Potters' clay ......... Earthenware, etc. 
Uses-
Argillaceous shale ... Paving block, etc. 
Ferruginous shale .... Pressed brick, etc. 
Silicious clays .•••... Paving block, sewer pipe, etc. 
Tile clays ......•.... Roofing tile, draining tile. 
Brick clays •....•.... Pressed brick, ornamental brick. 
Calcareous shale ..•.. Common brick, etc. 
Concerning the above classification, Prof. Orton says: ''The first 
division comprises all clays and shales that contain in conjunction with 
not less than 50 per cent. of kaolin base little else but finely divided 
silica. The amounts of the fluxing elements are in all cases small, 
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rarely aggregating as much as 5 per cent., and generally falling below 3 
per cent. Oxide of iron constitutes much the largest single element 
of these fluxes. In almost every case the potash is low." 
"The second division includes all ordinary clays and shales. They 
may range in kaolin base from 10 to 70 per cent, but they always carry 
a notable percentage of the fluxing elements. The alkalies generally 
make 2 to 5 per cent., while lime, magnesia and iron add two or three 
times as much more. Coarse sand and rock fragments often make a 
conspicuous part also. These low qualitiea of the clay more frequently 
result from a surplus of fluxing element than from a deficiency in kaolin 
base." 
IMPURITIES OF CLAYS. 
Although much has been already said, in a general way, concerning 
the impurities found in clays, it is thought best to make in this connec-
tion, a more detailed mention of some of them, together with their effect 
upon the value of the clay for manufacturing purposes. 
As already noted, anything other than the silica~e of alumina forming 
the clay base may be considered as an impurity. I The impurities most 
commonly found in clay are as follows: Silica; 'farious compounds of 
iron; lime and magnesia; the alkalies, potash arld soda; titanic acid, 
and organic matter. True, other substances sometimes occur, such as 
pebbles of crystalline rocks. ores of copper and zinc, compounds of sul-
phur, etc., but they are found so rarely that the mere mention of them 
will be sufficient. Free or uncombined 
in the form of sand ( disintegra~ed quartz) is found,. to some extent, in 
all clays. The purest residual clays contain it in minute quantities, and 
some of the sedimentary clays have as high as 40 to 50 per cent. mingled 
with their clay-base, so that it i.s often difficult to tell where a sandy clay 
ends and a clayey sandstone or ''freestone" begins. Although classed 
as an impurity, yet in the making of most clay products this free silica 
is an absolutely essential partqf .t.4e raw material; since its presence pre-
vents that warping, shrinking and cracking while drying which is sure 
to take place in the made-up: product when too great a percentage of 
pure kaolin is present. In many cases where the clay is too rich in 
alumina, sand has to be artificially mixed with it before it can be used. 
Whenever so mixed, the natural adhesiveness, plasticity and strength of 
the Qlay are reduced ; while its brittleness, and usually its refractory 
property are increased. 
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Df the clay impurities above mentioned, the 
COMPOUNDS OF IRON 
:are, next to silica, the most common and the most important. Pure 
iron does not exist free in nature, but its compounds are very abundant. 
Among those occurring uncombined in clays are the two oxides-the proto 
or ferrous oxide (FeO), and the per, sesqui, or ferric oxide (Fe 2 0 3); also 
the carbonate (Fe003 ); the sulphide (Fe8 2), and the sulphate (Fe804). 
In addition to these many chemists believe that most every clay bas, 
'{)hemically combined with its kaolin or clay-base, a hydrated per-oxide of 
iron (2Fe 2 0 3 +3H2 0), the two together forming a complex double salt 
of iron and alumina. 
The presence of iron oxides has much to do with the colors of clays, 
both in the raw and the burned state, for iron is one of the great color-
ing agents in nature. Compounds of iron cause the green color of 
grass and leaves, the bright red color of the blood of animals, and the 
darker red of some soils, clays and sandstones. The proportionate 
amount of uncombined iron oxides present bas little to do, however, with 
the color of the clay in either its burned or raw state. Experience, time 
:and again, bas proven that no one can tell by looking at a clay, or even 
by analyzing it, what color will be produced in it by beat. In general, 
however, it may be stated that the finer the particles of these oxides are, 
and the more evenly they are disseminated through the clay, the more 
uniform and certain will be the color. For this reason chemists believe 
that the complex double salt of iron and alumina, mentioned above, has 
much to do with the ultimate color of burned clays, as, of necessity, the 
iron oxide in this is more thoroughly and evenly distributed tbrougbo~t 
the raw material. If the oxides occur free in small grains or nodules, a 
·chemical change will be caused in them by beat, and they will be apt to 
form black specks, scattered irregularly through the body of the ware 
instead of coloring it evenly throughout. The color to which a clay 
burns is, moreover, determined to a large extent by the different degrees 
of heat to which it is subjected in the kilns. 
Iron oxides, besides imparting a color to clay products, also often act 
:as fluxing agents. This is especially noticeable in those shales and sur-
face clays which contain from 5 to 15 per cent. of these oxides. Such 
days fuse and vitrify at much lower temperatures than others which are 
similar in every respect, except iii the quantity of iron they contain. 
Pyrites, or iron sulphide (Fe8 2), is probably the most harmful of all 
the compounds of iron occurring in clays. It is usually in the form of 
small crystalline nodules or grains, or in concretionary ball-like masses, 
-<me to three inches in diameter, and having the surface oxidized into. a 
ibrownish shell. These are popularly known as "sulphur balls," and are 
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found in some of the shale deposits of the Indiana coal measures. When 
present in any quantity pyrites causes the clay constituents to fuse at a 
temperature much below that at which the proper vitrifaction takes place. 
Sulphate of iron, or copperas (FeS04 ), is often produced in clay de-
posits containing pyrites hy the oxidation of the latter. Its presence 
may be known by the astringent, inky taste which it imparts to the clay, 
and usually by the presence of a white effiore~cence upon the surface. 
Like the pyrites, it is a very damaging constituent, rendering the clay in 
which it is found comparatively worthless. 
Iron carbonate, or siderite (FeC0 3), is also a quite common mineral in 
the shale beds of the Indiana coal measures. It is usually found in the 
form of either lenticular or kidney-Rhaped nodules, which contain more 
or less clayey matter, and are known as iron kidneys or clay ironstone. 
They vary much in size, and often occur in layers at regular intervals 
apart, making it easy for the clay miner to separate them. If too large 
a proportion of them are ground. up with the shale they increase too 
highly the percentage of iron, and so reduce the fusing temperature. 
Otherwise they are comparatively harmless, as under the influence of 
heat the carbonate is decomposed into ferrous-oxide and the gaseous 
carbon di-oxide (FeC0 3 =FeO+C0 2). 
Some residual and almost all sedimentary clays contain 
LIME AND MAGNESIA, 
one or both, in small but persistent quantities. The best clays contain 
less than two per cent. of these substances-though for some pur-
poses clays, containing as high as 25 per cent. of lime, may be utilized .. 
When present, lime and magnesia usually oC!cur either as silicates or car-
bonates-more commonly the latter. Like the oxides of iron their de-
gree of harmfulness depends largely upon their physical condition. If 
finely divided and intimately mixed throughout the clay they are less in-
jurious than if in the form of small grains or pebbles of limestone. When 
in the latter condition, as they commonly are in the glacial or surface 
drift clays, the carbonate of lime (CaC0 3), when the clay is burned, 
loses carbon di-oxide (002 ). This leaves calcium oxide or quieJr lime 
(CaO), which bas a ..-ery strong attraction for water. When the finished 
product is exposed to the air each of these particles of quick lime will ab-
sorb moisture, and expand, bursting off pieces of the ware and so causing 
a defect or shallow pit in its surface. 
When present in quantity, and in a finely divided state, lime and 
magnesia not only act as fluxes, but also combine to a certain extent with 
the oxides of iron and give a peculiar whitish or cream colored tint to the 
finished products. For this reason many of the more recent sedimentary 
clays-as those found along th~ margins of our present lakes and rivers 
........_ 
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-although rich in iron, produce a light colored instead of a red brick. 
Such bricks are made at South Bend and Michigan City, Indiana, and at 
Milwaukee, Wisconsin. 
As already stated (p 27) the alkalies, 
POTASH AND SODA, 
rank among the leading fluxing impurities found in clays. They occur 
in small quantities in almost all clays, probably as silicates in the form of 
undecomposed particles of mica or feldspar. These fuse at a lower tem-
perature and unite more readily with the clay-base than do any of the 
other impurities (iron, lime or magnesia) above mentioned. Their 
presence in any quantity in clays desired for refractory purposes is, 
therefore, most pernicious. On the other hand, where vitrified· products 
sre to be made, it is necessary that some of these fluxes be present, that 
they ma:f cause the clay constituents to begin to fuse anti combine at the 
proper temperature; and so bring about that peculiar, non-porous, 
"vitrified " condition which is so characteristic of all non-absorbent clay 
products. 
The analyses of ten shales from Ohio and six from Indiana, which are 
used in the manufacture of vitrified brick or sewer pipe, show an average 
composition of about 13 per cent. of all fluxes and 84 per cent. of kaolin 
and sand. Probably from 8 to 10 per cent. of the fluxes would serve all 
necessary purposes, but a less proportion would leave the material un-
vitrified and porous and therefore of too absorbent a nature for use. As 
potash and soda are the most powerful fluxes known, 5 or 6 per cent. of 
them are equal to from 8 to 10 per cent. of a mixture of all the fluxes 
usu'ally found in clays. Hence it is better that no more than 2 or 3 per 
cent. of both be present in those clays in which vitrifaction is desired and 
in which the other fluxes occur. As a rule the shales now being used for 
making paving brick contain from 2~ to 3 per cent. of potash and less 
than 1 per cent. of soda. 
From 1 to 2 per cent. of 
TITANIC ACID 
occurs in most shales and fire-clays, but as far as known it has no effect 
-either as a coloring or a fusing agent. It usually occurs in the form of 
sii\all brownish black grains of irregular shape, which are supposed to be 
a compound of iron and titanium. Like silica, its presence is not thought 
to be detrimental to the fire-clays in which it is found . 
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ORGANIC MATTER 
often occurs in clays and s)lales, especially those of the coal measuree. 
Usually readily combmtible it is burned out at a temperature much 
below that of the fusing point. When in a very fine state of division it 
is a comparatively harmless constituent, but if in grains of any size it is 
apt to leave the ware more porous than it should be, especially if vitri· 
faction is to follow Many of the dark;colored sh~les which lie immedi-
ately above the Eeams of coal contain too much carbon to allow them t(} 
be put to any use. 
CHAPTER II. 
THE CLAYS OF THE COAL-BEARHG COUNTJES OF INDIANA. 
During the past decade an enormous expansion of the clay industries 
has taken place in the United .State~. The utilization of vitrified brick 
for roadways has created a new and distinct industry, thousands of miles 
of streets throughout theW est having, since 1890, been paved with this 
material. The disappearance of our forests, and the comequent rapid 
advancement in the price of all kinds of lumber, has led architects and 
builders to investigate more carefully the value of clay products for 
structural purposes. These investigations have resulted in valuable dis-
coveries concerning the chemical constituents and properties of (days-
have suggested the invention of new, or the improvement of old forms 
of machinery and kilns for their manipulation and burning, and have 
proven their unexcelled fitness for many purposes to which stone, wood 
or other materials were previously put. 
As a proof that the general public is bPginning to appreciate this fit-
ness, one has to but note the rapidly increasing use of terra cotta and 
pressed brick for the fronts of business blocks and the more fashionable 
and costly private residences; of clay shingles for their roofs, and of en-
caustic tiles for their floors and mantels. Indeed, all present signs point 
to clay-that most widely distributed and cheapest resource known on 
earth-as the leading factor in the future structures built by man. 
That Indiana has not kept pace with her sister States in this rapid 
development and growth of clay industries is known to all who have 
given the matter any attention. Recent and accurate statistics compiled 
by the U. S. Bureau of Mineral Resources show that of the total value 
of clay products manufactured in the United States in 1894, Ohio made 
16 per cent.; Illinois, 13 per cent.; Pennsylvania, 11 per cent. ; New 
York, 8 per cent.; New Jersey, 6 per cent.; while Indiana made but 5 
per cent , and they htrgely of the cruder kinds. The reason that this-
State ranks as low as it does lies not in the lack of quantity or variety of 
. . . . . . . . . _  
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T h i s  i g n o r a n c e  i s  l a r g e . l y  d u e  t o  t h e  f a c t  t h t  s o  l i t t l e  h a s  h e r e t o f o r e  
b e e n '  w r i t t e n  o n  t h e  c l a y s  o c c u r i n g  i n  I n d i a n a .  I n  1 8 7  4  k a o l i n  w a s  d i s -
c o v e r e d  i i i .  L a w r e n c e  C o u n t y ,  a n d  i n  t h e  r e p o r t  o f  t h i s  D e p a r t m e n t  f o r  
t h a t  y e a r  P r o f .  E .  T .  C o x ,  t h e n  S t a t e  G e o l o g i s t ,  d e v o t e d  e l e v e n  p a g e s  t o  
t h e  d e s c r i p t i o n  o f  t h i s  d e p o s i t  a n d  t h e  i r o n  o r e s  c o n n e c t e d  t h e r e w i t h .  
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i h a d  a  p a r t  o f  a  p a g e  o n  I n d i a n a  " C l a y s  a n d  K a o l i n . "  I n  t h e  F i f t e e n t h  
R e p o r t ,  i s s u e d  i n  1 8 8 5 ,  M a u r i c e  T h o m p s o n  p u b l i s h e d  a  s e v e n - p a g e  p a p e r  
e n t i t l e d  " T h e  C l a y s  o f  I n d i a n a , "  a n d  i n  t h e  S i x t e e n t h  R e p o r t  (18~8) 
W .  H .  T h o m p s o n  c o v e r e d  t h e  s a m e  g r o u n d  i n  f o u r  p a g e s . *  
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e v e r y t h i n g  o n  t h e  s u b j e c t  o f  c l a y s  t h a t  h a s  a p p e a r e d  i n  t h e  n i n e t e e n  
R e p o r t s  o f  t h i s  D e p a r t m e n t  i s s u e d  t o  d a t e .  
T h i s  w i l l  a p p e a r  t h e  m o r e  s u r p r i s i n g  w h e n  w e  t a k e  i n t o  c o n s i d e r a t i o n  
t h e  f o l l o w i n g  r e m a r k a b l e  s t a t e m e n t  m a d e  b y  M r .  R o b e r t  T .  H i l l ,  a  n o t e d  
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B e l i e v i n g  t h a t  t h e  t i m e  h a d  c o m e  w h e n  s o m e  m o r e  d e f i n i t e  a n d  a c c u -
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, p u b l i c ,  I  b e g a n  i n  A p r i l ,  1 8 9 5 ,  t o  g a t h e r  t h e  d a t a  f o r  t h i s  p r e l i m i n a r y  
* I n  t h i s  c o n n e c t i o n  i t  m a y  b e  s t a t e d  t h a t  t h e  l a t e  G e o l o g i s t ,  M r .  S .  S .  G o r b y ,  i n  h i s  
· i n t r o d u c t i o n  t o  t h e  E i g h t e e n t h  R e p o r t  ( 1 8 9 3 ) ,  u s e d  t h e  f o l l o w i n g  l a n g u a g e :  " T h e  S t a t e  
· G e o l o g i s t  i s  p r e p a r i n g  a n  e x h a u s t i v e  r e p o r t  o n  t h e  c l a y s  o f  t h e  S t a t e ,  w h i c h  w i l l  a p p e a r  i n  
t h e  N i n e t e e n t h  R e p o r t  o f  t h i s  D e p a r t m e n t .  I n  p r e p a r i n g  f o r  t h i s  r e p o r t  h e  h a s  c o l l e c t e d  
a n d  m a d e  a n a l y s i s  o f  a b o u t  o n e  h u n d r e d  a n d  s e v e n t y  s a m p l e s  o f  c l a y  f r o m  a l l  p a r t s  o f  t h e  
. S t a t e .  I n  t h i s  w o r k  o n l y  s u c h  c l a y s  h a v e  b e e n  u s e d  a s  a r e  f o u n d  i n  c o m m e r c i a l  q u a n t i t i e s  
a n d  J t t  a v a i l a b l e  p o i n t s .  S o m e  o f  t h e s e  c l a y s  a r e  o f  e x t r a o r d i n a r y  v a l u e  o n  a c c o u n t  o f  t h e i r  
w h i t e n e s s  a n d  t h e  l a r g e  p r o p o r t i o n  o f  a l u m i n a  t h e y  c o n t • i n .  I t  i •  h o p e d  t h a t  t h e  p u b l i c a -
· t i o n  o f  t h e  R e p o r t  w i l l  r e s u l t  i n  a  w i d e n i n g  o f  t h e  m a r k e t  f o r  t h e s e  v a l u a b l e  p r o d u c t s . "  
I n  r e g a r d  t o  t h i s  s t a t e m e n t  I  w i l l  s a y  t h a t  ~n t a k i n g  c h a r g e  o f  t h i s  o f f i c e  I  f o u n d  i n  
t h e  S t a t e  M u s e u m  8 5  j a r s  c o n t a i n i n g  s a m p l e s  o f  c l a y s  f r o m  d i f f e r e n t  p a r t s  o f  t h e  S t a t e /  
E a c h  h a d  a  l a b e l  a t t a c h e d  c o n t a i n i n g  t h e  r e c o r d  o f  a n  i n c o m p l e t e  a n a l y s i s .  T h e  n a m e s  o f  
t h e  p a r t i e s  o w n i n g  t h e  l a n d  f r o m  w h i c h  t h e  c l a y s  w e r e  s e c u r e d  w e r e  a l s o  o n  t h e  l a b e l s ,  b u t  
i n  a  n u m b e r  o f  i n s t a n c e s  I  h a v e  f o u n d  t h a t  n o  s u c h  p e r s o n s  e x i s t  i n  t h e  r e g i o n s  f r o m  w h i c h  
t h e  c l a y s  a r e  s a i d  t o  h a v e  c o m e .  N o t  a  s i n g l e  n o t e ,  r e c o r d  o r  o t h e r  m a n u e c r i p t  p e r t a i n i n g  
· t o  t h e s e  o r  o t h e r  c l a y s  w a s  t u r n e d  o v e r  t o  m e ,  n o r  w a s  a n y t h i n g  p u b l i s h e d  i n  t h e  N i n e t e e n t h  
B e p o r t  c o n c e r n i n g  t h e m .  
t " C l a y  M a t e r i a l s  o f  t h e  U . S . "  ' i n  " M i n e r a l  R e s o u r c e s  o f  U . S . " ,  1 8 9 3 ,  p .  5 1 0 .  O n  
a n o t h e r  p a g e  t h e  e a m e  a u t h o r  s t a t e s  t h a t  t h e  " c e l e b r a t e d  r e s i d u a l  p o r c e l a i n  c l a y s "  o f  L a w -
r e n c e  C o u n t y  " a r e  u s e d  f o r  t h e  m a k i n g  o f  c o m m o n  g r a n i t e  w a r e ,  h o l l o w  w a r e ,  f i r e  a n d  
. p a v i n g  b r i c k s . "  
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report. Having no information for reference except that contained in the twenty-four pages above mentioned, and no funds to hire assistance for this especial work, I was forced to limit the investigation of the sea-
son to such an area as I could visit personally during such time as could be spared from the routine work of the office. I chose, therefore, the 
coal bearing counties-eighteen in number-for the principle reason' that the coal measures of the State are preeminently its clay measures-a coal 
seam wherever found having associated with it a bed of fire clay and 
usually one or more of shale; two forms of clay material which within the past ten years have become so noted for the making of vitrified wares. The counties comprising the area covered by this report are, therefore,. 
as follows: Fountain, Vermillion, Parke, Vigo, Clay, Owen, Sullivan, Greene, Knox, Daviess, Martin, Dubois, Pike, Gibson, Vanderburgh, Warrick, Spencer and Perry. Posey County, lying in the extreme 
southwestern corner of the State, has its surface wholly covered with the 
rocks of the upper or barren coal measures. Little, if any, coal is mined in the county and, therefore, a report on its clays is deferred until a future time. The limited time at my command forbade anything like a thor-
ough study of aU the clay deposits in these counties; and, therefore, de-
1 tailed mention is made only of those which are notable for the quantity/ 
and quality of the material found in them. 
1 Before taking up these counties singly let us briefly notice as a wbol~ the area which they comprise and gain some farther facts concerning the 
origin and deposition of the shales and fire clays found therein. The surface of the counties mentioned comprises the newest part of Indiana, i. e., it was the last to be raiset.l above the surface of the water 
and become dry land. The outcropping or underlying rocks of the re-
mainder of the State were all deposited in salt water, probably at great depths, and were raised upward and became dry land thousands of [ears before the coal and its overlying shales were formed. They are, there-fore, for the most part limestones, and the many fossils which they contain 
are mostly of marine animals. The rocks of the coal measures were 
mainly deposited in fresh water and are for the most part sandstones and 
clays. These contain few fossils and they are largely the remains of such plants as formed the coal. 
It is most probable that at the time of the formation of the coal and its overlying shales and sandstones the area comprised in the counties-
mentioned, as well as a part of eastern Illinois, was a great basin or de-pression but little above the level of the sea, and surrounded on every 
side except the southwestern by the higher lands of the older formations_ By successive alternations .of upheaval and subsidence-carried on through thousands of years-this depression was at times an area of the 
southwestern sea, again a fresh water lake, and then for a period, a vast 
,swamp or marsh. When raised high enough to form a marsh a luxuriant. 
.........._ 
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vegetation sprang up from the ooze and mud at its bottom, flourished for 
-eenturies-the newer growths springing from between the fallen masses of 
the older as in the peat bogs of to-day-and so formed a mighty mass of 
·carbonaceous material. 
By subsidence the .level of the marsh was, in time, lowered until it 
became a lake into which rivers from the surrounding highlands flowed, 
bearing with them millions of tons of clayey sediment and disintegrated 
quartz, the remains of the older decayed rocks. This sediment was spread 
out over the mass of submerged vegetation, compressing it into the hard, 
mineral coal; the clayey sediment itself being in time compressed into 
vast beds of shale, and the particles of quartz into sandstone. In some 
places a more prolonged subsidence took place, sinking the floor of the 
lake below the level of the sea, and allowing the waters of the latter 
with their accompanying marine forms of life to flow in. In time beds 
of limestone were then formed over those of the shale or sandstone, but 
none of these cover an extensive area or are of great thickness. 
After each-subsidence, with its resulting beds of coal, shale and sand-
stone or limestone, had taken place an upheaval followed. The floor of 
sea or lake was again raised so near the surface that the semi-aquatic 
vegetation for a new coal seam could spring up, and, in time, the pro-
·cesses detailed above were again undergone. Thus, in brief, do scientists 
account for the origin and formation of those seams of coal which are 
to-day the chief mineral wealth of our State, and of those beds of over-
-lyingsnale, as yet, almost wholly undeveloped, but in time destined to 
·become as great a source of wealth as the coal has been in the past or 
will be in the future. 
A typical vertical section showing the arrangement of the rlifferent 
coal measure strata as mentioned above, and their relation to each other, 
would be as follows : 
(1) Soil and surface drift clay . . . . . . . . . . . . . . . . . 9 feet. 
(2) Blue, compact shale ...................... 27 feet. 
(3) Dark bituminous shale.... . . . . . . . . . . . . . . . . 3 feet 2 in. 
( 4) Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 feet 7 in. 
{5) Fire clay ..................... '........... 4 feet 4 in. 
{6) Drab silicious shale ....................... 18 feet. 
(7) • Sandstone.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 feet 3 in. 
(8) Dark bituminous shale . . . . . . . . . . . . . . . . . . . . 1 foot. 
(9) Coal..................................... 4 feet 8 in. 
(10) Fire clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S feet 10 in. 
Some of these t~trata are closely related. The fire clays (Nos. 5 and 
10) are almost universal accompaniments of the overlying coal seams. 
The relation of these under-clays to the coal show plainly that the 
former may be regarded as having formed the soils of those ancient 
marshes, and that from them sprang that luxuriant vegetation which in 
I 
i• 
I 
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time was changed to coal. The fire clays, then, are the mother soils or 
the coal seams. They ar~ usually from one to six feet in thickness, and 
compose of a soft, homogeneous clay, whitish or gray in color, highly 
plastic, and, when sufficiently free from the fluxing elements, capable of 
withstanding in a remarkable degree the action of heat. It is important. 
to remember that these under-clays of the coal seams are the only sedi-
mentary clays which possess in a high degree this refractory property. 
Its presence in them is due to the absence of a large percentage of the 
alkalies and other fluxes. This absence is the more notable since all 
other sedimentary clays contain these fluxes in· quantities sufficient to 
cause fusion at a comparatively low temperature. Their disappearance 
from the fire clays is explained by the fact that these clays formerly 
supported so vigorous a growth of aquatic plants; for it is a weYl proven 
fact that such vegetation, aided by organic acids which are formed in the 
submerged soil, has the power of absorbing from such soil all or nearly 
all the alkalies, iron and sulphur found therein. This leaves the soil 
rich in silica and alumina, which are the leading constituents of the fire 
clays. The absorption of the iron oxides also causes these clays to 
assume that ashen gray color so characteristic of them. 
Few, if any, fossils are found in these under-clays. The only things. 
approaching them are the remains of the many long, thread-like roots, or / 
underground stems (Stigmaria) of the larger plants (Sigillarids and Lep-
idodendrids) of the former coal flora. 
The dark bituminous shales (Nos. 3 and 8 of the above typical section} 
are found lying directly upon most seams of coal, and constitute the so-
called "black slate" of the miners. They vary much in thicknes~, and 
are usually very complex in their composition-being nothing more than 
the first mass of mud, impregnated with carbonaceous matter, which was. 
deposited on the submerged vegetable remains in the old coal swamp. 
This mud was compressed and hardened into its present condition by the 
great mass of material afterwards deposited upon it. Oftentimes these. 
shales are very fissile, and cleave in large, flat leaves as thin as paper. 
Again they are massive, with no visible signs of stratification. The 
amount of bituminous matter which they contain is usually too great to-
allow them o be put to use as a clay material. Many of them contain 
a large percentage of oily matter, which, if necessity sliould arise, 
could probably be distilled in paying quantities. 
These overlying dark shales comprise the most noted fossil hearing· 
horizon of the coal measures. They contain by far the greater number· 
of those handsome impressions of the leaves of ferns and closely allied 
plants which are so characteristic a part of the fossil coal flora. The re-
mains of mollusks are, in eome localities, also abundant in these shales-
the lamellibranchs and gasteropods being the chief groups which are' 
represented. 
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The blue and drab shales (Nos. 2 and 6 of 
the section) comprise the 
greater part of the coal measure roc
ks* of Indiana, and, taken as a whole
, 
are the most valuable clay deposits o
ccurring in the State. They are no
t 
closely related tv the strata found a_
bove or below them, and their thick-
ness and composition varies excessiv
ely and is dependent entirely upon
 
the character and source of those st
reams of water which flowed into th
e 
old lakes in which the shales were
 formed. If the stream was a larg
e 
one and flowed for a long time with 
sufficient velocity to carry sedimen
t 
far out into the deeper part of the l
ake, the bed of shale is thick, cover
s 
a large area, and is comparatively 
uniform throughout. On the othe
r 
hand, if the stream was small and 
flowed slowly the shale bed is cor-
respondingly thin, of small extent, 
and more apt to be varied in its com
-
position. The kinds of rocks over 
which those ancient rivers flowed o
n 
their way to the lake determined t
he constituents of the sediment they
 
brought down, and therefore the ch
aracter and composition of the shale
s 
into which this sediment was afterwa
rd formed. 
In general the shales may be classifi
ed into 
(1) ARGILLACEOUS SHALES, 
in which clayey material (silicate of alumin
a) largely predominates. In 
color these are usually drab or blu
e, though yellow and buff shades ar
e 
not of uncommon occurrence. They
 are almost free from "grit'' and ar
e 
often soft and unctuous or greasy to
 thE! touch. They are then know
n 
locally as "soapstones," but this te
rm rightfully belongs to the minera
l 
steatite or talc, a magnesian silica
te which does not occur in Indian
a. 
Sometimes, however, the shales are 
quite hard and tough, yielding bu
t 
little to the pick and requiring the
 use of explosives for their remova
 . 
But whatever their character whe
n first mined, upon exposure to ai
r, 
rain and frost, they quickly disint
egrate into soft, plastic, fine graine
d 
clays of large commercial importanc
e. 
(2) ARENACEOUS OR SILICIOUS SHALES 
are those which have a large propor
tion of free silica or sand mixed wit
h 
the clayey material. For the most 
part they are drab, buff or yellow i
n 
color, though sometimes gray or ev
en bluish. Their value for manufac
-
turing purposes depends largely upo
n the character of the sand particle
s 
found in them. Sometimes these 
particles are so minute as to be in
-
visible to the naked eye. The shal
es are then comparatively free fro
m 
"grit," and are scarcely inferior t
o the argillaceous shales in value
. 
'''The term "rocks," in this report
, is used in its true sense, and signi
fies any material 
whether hard or soft which consti
tutes a portion of the crust of the 
earth. Thus, a bed of 
sand or clay is no less a rock than t
he hardest granite. 
i;i 
i' 
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Again, the grains of sand are larger and plainly discernible to the sense 
of touch as well as sight. When of this character the deposits are right-
fully known as shaly sandstones and are of little economic importance. 
Oftentimes scales of mica are scatte.r;ed abundantly among the particles 
of sand, and the shales are then known as "micaceous." 
Much less common in the coal area than either of the preceding are 
the 
(3) CALCAREOUS SHALES. 
These contain a large percentage of carbonate of lime (CaC08 ) com-
mingled with the clayey material. Such shales may be readily known 
by their light grayish color and the readiness with which they effervesce 
with muriatic acid. Where found they are usually in close connection 
(either above or below) with a stratum of limestone. Oftentimes they 
contain remains of the shells of marine or brackish waters. Surrounded 
as they are by so much material of better quality these calcareous shales 
of the coal measures are of little commercial importance. In some of 
the older formations (Silurian, Devonian, etc.), where good clays are less 
common, they may be utilized in making bricks when the percentage of 
lime is not too great and is disseminated evenly throughout the shale. ~ --
At times sharp lines of division separate the varieties of shales;but 
generally they merge so gradually into one another that it is often diffi-
cult to say where the one ends and the other begins. Thus, by the grad-
ual addition of fine particles of sand the argillaceous shales pass into 
arenaceous; these, by the addition of coarser particles, into shaly sand-
stones, and finally into hard and durable sand rocks. 
Specimens of almost all of the deposits of clay mentioned on the fol-
lowing pages, as well as many sa;mples of their burned products, are in 
the collection belonging to the State, and all persons interested in clays 
or clay manufacturing are cordially invited to call at the office of the 
State Geologist and examine them. 
I desire at this place to express my indebtedness to the many persons 
residing in the counties visited, who aided me in my researches. The 
number is too great to allow of individual mention. Everywhere I was 
treated most courteously and afforded every facility for securing the 
knowledge which I sought. I shall long remember the favors shown me 
and hold myself in readiness to reciprocate whenever opportunity offers. 
--
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PARKE COUNTY. 
The rocks of the Coal Measures proper cover three-fourths of the area 
of Parke County. The conglomerate sandstone (millstone grit), mark-
ing their eastern horizon, extends from a point near the center of the 
northern boundary in a southeasterly direction and touches the south-
eastern corner of the county. The most important clay deposits are 
found west of this sandstone in the northwestern, western and southern 
townships. The Wabash River forms the 1 western boundary of the 
county and receives many important tributaries from the eastward.-
These and their smaller branches have, in numerous places, eroded 
deep beds through the surface strata exposing the latter to view and 
affording excellent opportunities for discovering the thickness and char-
acter of the coal measure rocks. 
Parke County has long been famous for its potters clays. Since the 
year 1840 a clay for the making of stoneware has been obtained from 
land now owned by Pearly Pearson and Milton Hobson (N. ,V. !, Sec. 
23, Tp. 16 N., R. 8 W.) one mile southwest of Bloomingdale. A branch 
of Leatherwood Creek flows through this land and at several points along 
its low bluffs the clay is obtained by stripping. At the time of my visit 
the following section was obtained at the latest pit worked on the Pear-
son land: 
1. Soil and drift clay ................................. 3 ft. 
2. Gravel . . . . . . . . . . . . . . . . . . . . . . . ................... 3 ft. 4 in. 
3. Coarse, silicious fire clay ........................... 3 ft. 3 in. 
4. ''Iron sandsto~e" ................................. 1 ft. 10 in. 
5. Fine grained potter's clay (exposed) ................. 8 ft. 
This potters clay (No.5) is of a grayish or lead color, quite soft and 
plastic, and much more so when washed and kneaded. It contains a 
large amount of free silica in very fine grains and, at scattered intervals, 
scales of white mica are discernible. It burns to a buff or cream color, 
and takes a handsome dark glaze with Albany slip clay. 
A sample analyzed by Dr. J. N. Hurty* showed the following per-
centage composition: 
"All analyses credited in this report to either Dr. J. N. Hurty or J.D. Kramer are incom-
plete, showing the presence of neither potash nor soda. I have taken these analyses, when 
given, from the labels on the jars of clays mentioned in the foot note on page 41. They were 
made for S. S. Gorby, the former Geologist. Dr. Hurty is a reliable chemist of Indianapolis, 
and his analyses are doubtless correct as far as completed. Of Mr. Kramer's ability as a 
chemist I know nothing. Prof. W. A. Noyes, the official chemist of this Department, has 
made especially for this report n.ll the ann.lyses with which he i~ accredited. He is a chemist 
ofnationn.l renown n.nd his n.nalyses can be relied upon in every particuln.r. Prof. Lyons, of 
the Stn.te University, completed eight ana.Jyses after the burning of Prof. Noyes' laboratory 
inN ovember, 1895. 
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Silica (total) ....................................... 69.41 Alumina ........................................... 18.81 
Clay-base and sand ........................................ 88.22 
Magnesia........................................... .54 Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .90 Ferric Oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 64 
Fluxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.08 
Water and volatile matter. . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. 65 
Compare with the second column of this the average composition of ten leading stoneware clays of Ohio: * 
Clay-base and sand ........................................ 94.10 Fluxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.44 Moisture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.57 
It is probable that some of the matter classed as volatile in the Indiana 
specimen comprises the undetermined potash of which from 1 to 2! per cent. is always present in these clays. Nevertheless, the percentage of 
refractory material present shows that it will stand up under heat suffi-
cient to melt the "slip-clay" used for glazing-a fact which experience has fully verified. 
This stratum of potter's clay covers a large area south and west of Bloomingdale. Its maximum thickness is not known, but Mr. Hobson 
reported that at a point one-quarter of a mile east of where the above sec-tion was obtained, thirty feet of it was passed through in digging a well. No charge has ever been made for it by the owners of the land; but for 
more than fifty years it has been washed by potters near the place where 
mined, and then hauled in wagons six miles to Rockville. It has also been used for five years in the pottery at Bloomingdale, and to a small , 
extent in the one at Annapolis. Many pits have been opened along the bluffs of Leatherwood, worked back a short distance, and abandoned as 
soon as the stripping became in anyways heavy. In almost all of these the clay was very uniform in character and quality, though in a few, the presence of small nodules of iron carbonate detracted from its value. The coarse silicious clay (No. 3 of above section) is used at Blooming-dale in making a cream colored drain tile. Mixed with surface clay it is also burned into a good quality of building brick. In some places, how-
ever, it contains too many pebbles of limestone from the overlying gravel to be of any value. The "iron sandstone" (No. 4) separating the two clays is a very heavy and hard, dark colored, coarse grained rock, evi-dently a combination of some ore of iron and sand. 
One-half mile west of the pit where the above section was taken a 
stratum of clay outcrops a few feet above the bed of Leatherwood Creek. 
''Orton, Edw., Jr.-Geol. Surv., Ohio, VII., 95. 
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Although poF~sessing at this place the phyilical appearance of a gray sili-
cious shale, its behavior under heat proves that it is a fire clay, as it 
has 
undoubted refractory properties and burns to a handsome buff color. 
Its 
.composition, as flu as determined by Kramer, is as follows: 
Silica (total) ............................................. 73.32 
Alumina ......................................... ·.··· ..... 1
6.06 
Magnesia ........................... , . . . . . . . . . . . . . . . . . . . . 
. 70 
_Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
.70 
Ferric oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
.10 
Moisture and volatile.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
.12 
It is hard when.first mined but soon weathers into a soft plastic mass
. 
The thickness of the stratuDl' has not been determined. Its known pr
op-
·erties are such as to merit further investigation. 
Three miles northwest of Bloomingdale, on the land of R A. Coffin
 
{N. E. t. Sec. 9, T. 16 N., R. 8 W.), is the head of "Coke Oven Hol-
low," a deep ravine, long locally noted for the. quantity and variety
 of 
the clays found therein. A pottery was established in this ravine
 in 
1866 and continued in operation until 1891. It was located on groun
d 
made vacant by the mining of fire and potters clay for shipment over 
the 
old Wabash & Erie Canal, which was connected by a feeder with the
 
mouth of the ravine, and for use in the pottery at Annapolis. 
A connected section of the strata in the upper half of this ravine is as
 
follows: 
1. Soil and ·yellow drift clay. . . . . . . . . . . . . . . . . . . . . . . 8 feet. 
2. Buff argillaceous shale ......................... 27 feet. 
3. Hard, gr}ly silicious shale . . . . . . . . . . . . . . . . . . . . . . 4 feet 6 in. 
4. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 foot 3 i
n. 
5. Fire clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 feet 4 in
. 
6. Blue argillaceous shale. . . . . . . . . . . . . . . . . . . . . . . . . 8 feet 8 in
. 
7. "Iron sandstone" .............................. 1 foot 6 in
. 
8. Plastic potters clay ............................ 22 feet. 
9. Dark, hard arenaceous shale merging into sand 
rock ........................................ 21 feet. 
10. Coal.... . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 2 feet. 8
 in. 
11. Fire clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 feet 10
 in. 
The potters clay (No. 8) is, doubtless, the same stratum as the one 
-worked at Bloomingdale; the overlying "iron sandstone" of·the two 
be-
ing identical in appearance. In its crude form the potters clay at "Co
ke 
Oven Hollow" contains more or less impurities, but when carefu
lly 
washed and mixed with· about one-eighth its bulk of fire clay, it bu
rns 
into that strong, gray, vitrified stoneware which, since 1841, has bee
n 
made at the Annapolis pottery. 
The two shales (Nos. 2 and 6 of the above section) are valuable de-
posits; suitable in the highest degree for paving brick, sewer pipe
 or 
4-GEOLOGY. 
50 REPORT OF STATE GEOLOGIST. 
other vitrified products. The fire clays (Nos. 5 and 11) are also excel-
lent in quality. Sample brick, made from the lower clay (No. 11) have 
been tested a number of times and have held their own in refractory 
properties with the best fire brick in the market. Large quantities of" 
this clay were formerly shipped by the canal to Toledo, Ohio, and points 
in northern Indiana. The arenaceous shale (No. 9) contains too large a 
percentage of silica and mica, in coarse particles, to b'3 of value. 
The outcrops of the lower vein of coal (No. 10) have been minl;)d for 
many years. It is a bituminous coal of good quality, and, locally, much 
valued for smithing purposes. ').'aken by itself the vein is too thin for 
profitable working. Mined in connection with the overlying days as 
fuel for their burning, a profitable industry could be started here were it 
not for the lack of transportation facilities. Until these are secured the 
valuable mineral deposits of "Coke Oven Hollow" must remain· practi-
cally undeveloped. 
~ 
I 
The bluffs of Sugar Creek and its tributaries, in the northern tier of 
townships, contain large and numerous deposits of shales suitable for 
manufacturing purposes. The largest and must accessible of these are ~ 
found on both sides of Sugar Creek in sections 25 and 26, Tp. 17 N., 
R. 7. W. For nearly two miles above the " Narrows" high shale bluffs. 
are numerous, the exposures reaching a thickness of 75 or 80 feet. It 
is, for the most part, a black fissile, argillaceous shale, containing more 
or less iron pyrites and clay ironstones and interstratified with thin seams 
of coal and fire clay. In places along this bluff there is considerable 
sandstone in the shale, in other places there is very little. 
Heavy beds of shale are also found along Sugar Mill Creek in sections 
4, 10, 21, 28 and 29, Tp. 17 N., R. 7 W. The largest of these and the 
one in the best position for working is at "the Pinnacle," on the west 
side of the Creek (S. E. l Sec. 21, Tp. 17 N., R. 7 W.). At this point' 
the Creek cuts off the end of a narrow ridge 50 feet high having a nar-
row ledge of sandstone, 10 feet thick, on top; the lower 40 feet consist-
ing of drab to black colored shale. The shale lies in a heavy bed in the 
northern part of Section 28 on the south side of the Creek, where it con-
tains a bed of coal nearly three feet thick. 
On a small tributary of Sugar Creek from the south in Sec. 8, Tp. 17 
N., R. 6 W., is an outcrop of blue shale resembling that so extensively 
used at Veedersburg, Indiana, for making vitrified brick. This deposit. 
varies from 20 to 40 feet in. thickness along the bluff. 
Iu the vicinity of Montezuma, Parke County, and Hillsdale, V ermil-
lion County, are found some of the largest deposits of shale and fire clay 
occurring in the State of Indiana. The Wabash River, flowing north 
and south between the towns mentioned, forms the boundary line sepa· 
rating the two counties. Montezuma is situated on the eastern bank 9f 
the river, on the edge of a river terrace. This level terrace or river 
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plain extends eastward one and one-half miles and there meets the bluff 
or upland which marks the eastern bank of the old river channel. On 
the western side of the river a stretch of level land, overflowed during 
high waters, extends for three-fourths of a mrle to a very narrow terrace, 
on which the town of Hillsdale is partly located, and from the western 
side of which the bluffs, marking the western bank of the old river, rise 
abruptly. 
The deposits of shale and fire clay above mentioned are found in the 
bluffs on both sides of the Wabash River. The I., D. & W. Railway 
runs east and west through Montezuma and Hillsdale. One-eighth of a 
mile west of where it strikes the bluff in Parke County it is crossed by 
the I. & I. C. Railway running north and south. A large tract of land 
located in the southeastern angle of their intersection has been recently 
purchased by the Marion Brick Company of Marion, Indiana. A con-
nected section obtained on the sides of the bluff and in a well at its base, 
on this land, and on 'that of Thos. Morgan (S. W. i Sec. 31, Tp. 16 N., 
R. 8 W.) adjoining it ()n the south, discloses the following strata: 
1. Surface soil and gravel .......................... 8 feet. 
2. Drab argillaceous shale ......................... 12 feet. 
3. Clay ironstone.................................. 3 in. 
4. Dark bituminous shale. . . . . . . . . . . . . . . . . . . . . . . . . . 5 feet 4 in. 
5. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 foot 2 in. 
6. Fire clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 feet. 
7. Bluish gray argillaceous shale ................... 35 feet. 
8. Blue argillaceous shale. . . . . . . . . . . . . . . . . . . . . . . . . . 9 feet. 
9. Dark bituminous shale. . . . . . . . . . . . . . . . . . . . . . . . . . 1 foot 4 in. 
10. Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 foot 8 in. 
11. Fire clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 feet. 
From the above it will be seen that not less than 65 vertical feet of 
workable material are compri~ed in the three shales (Nos. 2, 7 and 8) 
:and the two fire clays (Nos. 6 and 11) at the points mentioned. 
The bluish gray shale (No. 7) is so soft as to be easily scratched by the 
nail, exceedingly fine grained, and has a very smooth and unctuous feel. 
Where exposed vertically by erosion, it weathers at first into small quad-
rangular blocks a few inches in surface dimensions. These in time break 
up into finer particles, which are washed down and give a characteristic 
grayish yellow tinge to the surface of the bluff for miles in either direc-
tion. Numerous tests of this shale have been made by the Marion Brick 
Company, and by the Wabash Roofing Tile Company, of Montezuma. 
When burned to near the point of vitrifaction it becomes a bright cherry 
red. When vitrified it is a dark brown, but if heated beyond this point 
it quickly becomes black, porous and worthless. It is especially suitable 
for making dry pressed brick for the fronts of buildings. It also makes 
.an excellent roofing tile, as the very thin sheets of clay, when properly 
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prepared for the kiln, do not shrink or warp to any appreciable extent 
while burning. It is, therefore, the sole material used in the manufacture-
of roofing tile by the company at Montezuma. 
This bed of shale merges gradually into the stratum of blue argillaceous 
shale (No. 8) at its base. The latter is a somewhat harder and tougher 
material and burns to a darker red. By itself,. or mixed with equal parts Qf the overlying gray shale, it will make a most excellent vitrified brick. 
Occasional nodules of kidney iron ore are found in the lower part of this. 
stratum. 
The upper fire clay (No. 6), where exposed on the Morgan land, is an 
almost white, highly silicious deposit, remarkably free from oxides of iron 
and other impuriti!Js. Large quantities of it have been burned into fire 
bricks and saggers by the Roofing Tile Company at Montezuma. The 
brick were finer in texture and more compact than those made from the 
fire clay at Hillsdale and Highland across the river. As far as used their 
refractoriness has proven to be of the highest. ~ 
The blaff for two miles north and nearly the same distance south of the 
railroad junction is largely composed of ·the above mentioned shales and 
fire clays. On the lands of 0. P. Brown (Sections 30 and 19), one-half 
mile east of the I. & I. C. R. R , the shales are especially notable, at one 
point (N. W. !, Sec. 30, Tp. 16 N., R. 8 W.) the exposure of the gray 
and blue varieties together measuring 51 feet in vertical thickness. 
By the side of the Rockville and Montezuma road, on the land of Benj. 
Phillips, valuable deposits of similar materials also occur. A bed of buff 
shale 25 feet thick overlies a thin seam of coal. Beneath this is a vein 
of fire clay 6 feet in thickness, and lower down a deposit 12 feet thick, 
of superior argillaceous shale of the kind locally known as "soapstone." 
Both this and the upper shale are very free from impurities and weather 
into a very fine-grained,,plastic clay. The point where they are. found 
is one and one-half miles from the I., D. & W., and one mile from the 
I. & I. C. R. R. 
On the east side of Troutman's Branch, west of the Hollandsburg-
Mansfield road, near the middle of Section 16, Tp. 15 N., R. 6 W., is a 
nearly perpendicular bluff of blue-drab shale 40 feet or more in thick-
ness, with little covering. The upper part of the bed has a dull yellow 
to buff color, the lower part a blue-drab. The shale is nearly uniform in 
texture throughout the bed, except a stretch 3 or 4 inches thick near the-
middle, which is a fine-grained sandstone. 
A section of the bluff shows: 
1. Glacial drift and soil .............................. 2 to 3 feet. 
2. Blue-drab shale, weathered buff on the surface and 
containing a layer of sandstone 3 to 4 inches, ex-
poEed .......................................... 35 feet. 
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The shale extends below the level of the creek, and tha total thickness 
is unknown. Other exposures of shale occur along Troutman's Branch, 
but none were observed so large or so favorably situated for development 
as the one described above. 
A more compact form of blue shale has been quarried to some extent 
in Section 5, Tp. 15 N., R. 6 W., for use in fire-places, because of its 
fire-proof qualities. 
Along the bluffs of Big Raccoon Creek in Wabash Township are some 
of the leading clay deposits of Parke County. The most valuable of 
these, as far as variety, quality and accessibility of the clays are con-
cerned, are found at Mecca, on the lands of S. L. McCune ( S. E. -1: Sec. 
20 and S. E. -1: of N. W. -1: Sec. 20, Tp. 15 N, R. 8 W.), where the fol-
lowing strata are exposed in a connected section beginning near Shaft No. 
2 of 'the Otter Creek Coal Co., and extending down the ravines in a 
northwesterly direction to the mouth of "Oklahoma Hollow:" 
1. Soil ana drift, "hard pan," ... , ....... , ... -. . . 5 to 18 ft. 
2. Light blue arenaceous shale ................. 20 to 35ft. 
3. Coal-double vein with thin fire clay parting. . . . . . . 2 ft. 
4. Fire clay-light gray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 ft. 8 in. 
5. Drab to buff" argillaceous shale .............. 28 to 36 ft. 
6. Dark, fissile bituminous shale. . . . . . . . . . . . . . . . . . . . . 1 ft. 
7. Coal ............................................ 1 ft. 8 in. 
8. Fire clay--bluish gray . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 ft. 4 in. 
9. Soft, dark blue argillaceous shale. . . . . . . . . . . . . . . . . . 8 ft. 
10. Dark, fossiliferous limestone ...................... 4 to 10 in. 
11. Black fissile shale with large nodules of kidney iron 
ore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ft. 6 in. 
12. Coal .. \. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ft. 2 in. 
13. Fire cla~-dark colored . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ft. 8 in. 
14. Light gr~ty argillaceous shale ................ 8 to 10ft. 
15. Dark bituminous shale with streak of coal at base .. 4 ft. 
16. Fire clay-light bluish gray . . . . . . . . . . . . . . . . . . . . . . 5 ft. 2 in. 
17. Hard, dark silicious ironstone . . . . . . . . . . . . . . . . . . . . 2 ft. 
18. Dark gray silicious shale ......................... 12 ft. 
19. Bituminous shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 ft. 
20. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ft. 8 in. 
21. · Fire clay-light gray and coarse grained. . . . . . . . . . . 4 ft. 6 in. 
Outcrops of all the above strata are visible along the sides of the 
ravines, except the last two, which are found in the bottom of the large 
ravine known as "Oklahoma Hollow." Of the shales and fire clays, 
Nos. 2, 4, 5, 8, 9, 13, 14, 16, 18 uLJ 21, aggregating not less than 
97 feet and in places 122 feet in vertical thickness, occur in the area 
mentioned. Of these the following are so valuable as to be worthy of 
more extended mention. 
The light blue shale (No. 2) is located by the side of the switch run-
ning to No. 2 coal shaft and can be easily stripped and loaded directly 
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into cars. It contains a large amount of free silica in fine grained par-
ticles. Three thin bands of kidney iron ore are found in the lower half 
of this stratum at intervals of two feet apart. A sample of this shale 
analyzed by Prof. Noyes, shows that it contains of. 
Clay-base and sand ................................ 85.70 per cent. 
Fluxes ........................................... 12.49 per cent. 
According to Orton, lQc. cit., p. 134, the average composition of the 
shales used by ten of the leading paving brick and sewer pipe factories 
of Ohio is 
Clay-base and sand ................................ 84.78 per cent. 
Fluxes ........................................... 13.22 per cent. 
with a variation in the ten of only 4.1 per cent. in clay and sand and 
6.04 per cent. in fluxing ingredientlll. Taking this as a future standard 
of comparison for the composition of Indiana shales suitable for ·vitrified 
products, we find that the one under consideration ranks high and may 
be classed as well fitted for the making of paving brick. 
The bed of drab and buff argillaceous shale (No. 5) is a most valuable 
deposit. It i1 so situated that millions of tons can be loaded directly 
onto the switch running to coal shaft No. 1 or onto a !!hort spur, easily 
constructed. Sixty car loads ot' it have been shipped to Chicago Heights 
and used by the Ludowici Tile Company for making roofing tile. . Sam-
ples have also been burned into red pressed front brick that can scarcely 
be equalled in quality or appearance. According to analyses made by 
Prof. Noyes, it contains of 
Clay base and sand ............................... 87.09 per cent., 
Fluxes .................... , ..................... 13.43 per cent., 
showing that it ranks almost as close as shale No. 2 to the standard 
composition of material suitable for vitrified products. 
Quantities of the bluish-gray under-clay (No. 8) have been shipped to 
the Northwestern Terra Cotta Works of Chicago and used as the body 
clay in the making of structural terra cotta. The upper part of the 
vein burns to a bright buff and the lower to a darker, almost tan color. 
Handsome pressed front brick of the latter tint, made from this deposit, 
are now in the State collection of Indiana clay products. 
The analysis of a specimen of this clay shows the presence of 
Clay base and sand .......... : ..................... 89.87 per cent.* 
Fluxes ........................................... 10.50 per cent. 
The large percentage of fluxes in this underclay shfllws that it is not 
a "fire clay," properly speaking, and any attempt to make refractory 
*For complete analyses of these clays see the table at the end of this chapter. 
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products from it would doubtless result in failure. It can be made into 
sewer pipe of good quality, but the use to which it is best adapted is 
probably that for which"it has already proven its superiority-the mak-
ing of terra cotta and buff front brick. 
The stratum of dark argillaceous shale (No. 9) has been practically 
tested in the making of paving brick, 75 or more car-loads having !>~~n. J~ 
shipped to the Indiana Paving Brick Company of Brazil,~Us~d for 
that purpose. The bricks from it were as tough and durable as any from 
the noted stratum of Brazil shale to be described hereafter. No. 9 shale 
is softer and smoother to the sense of touch than any of those overly-
ing it in the section given. Near the bottom of this stratum are numer-
ous nodules of kidney iron ore which can be readily thrown aside by the 
miner. A sampl-e of the shale was analyzed by Prof. Noyes and found 
to contain: 
Clay base and sand .......... ! .................... 88.64 per cent., 
Fluxes .......................................... 11.51 per cent., 
showing that it falls within the limit of variation from the standard com-
position which a good vitrifying matRrial may take. 
Fire-clay (No. 16), outcropping beneath the switch leading to coal 
shaft No. 1, is another valuable devoeit. It id very soft and plastic 
where exposed, and so light eolored that it is ofreu u8ed by the miners 
for whitewashing. It burns to a. hand~ome light buff: and a number of 
high grade front brick have been made from it. for Mr. McCune by the 
Cayuga Pressed Brick Company. It contains, according to analysis: 
Clay base and sand ............................... 94.12 per cent., 
Fluxes .......................................... 6.::5 per cent., 
showing that it is a purer and much more refraetory under-clay than the 
one above mentioned. Its composition is very close to that of the famous 
stoneware clays found about Akron, Ohio. 
Neither tests nor analyses havf> hePii made of th"' upper fire-clay (No. 
4) or the lower (No. 21) nf thP above section; bnt, judgi11g from ap-
pearances, both are typical fire-clays of' high refractory properties. The 
lower is almost white, and in texture and general apvearance resembles 
more closely that at Highland, from wh~ch the well-known Montezuma · 
fire-brick are made, than does any similar deposit so fitr known to occur 
in Indiana. . 
The Otter Creek Coal Company mim~, from the same land on which 
the above clays are found, a semi-block coal. It is taken from a lower 
vein than any given in the above section. As a fuel either for domestic 
or manufacturing purposes it takes a rank among Indiana coals second 
only to "Brazil block." At Veedersburg and Montezuma, where it has 
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long been used in the making of paving and fire brick, it is pronounced 
the best fuel which can be secured for burning these products. Running 
to each of the coal shafts, and passing by the side of the main strata of 
shales and fire clays, are switches of the I; & I. C. Railroad. Raccoon 
Creek, with a never-failing supply of water, is within one-eighth of a 
mile of the leading deposits. With an unlimited supply, in great variety, 
ofthe bet~!"_ grades of shales and fire clays, with good transportation 
facilities already oousj;ructed., and with excellent fuel and plenty of water 
-all in one place-this is the most eligible location for a great clay 
industry which Parke County possesses. Indeed, few better .can be feund 
in the State. 
On the western bluffs of Big Raccoon Creek similar deposits occur, but 
are not so extensive. The Dee Sewer Pipe Company, of Chicago, has 
purchased land and, during the past summer, erected a large plant on the 
northwestern quarter of Sec. 19, Tp. 15. N., R. 8 W., where they will 
soon begin the manufacture of sewer pipe and kindred products on an 
extensive scale. Two strata each of shale and fire clay, aggregating 45 
to 50 feet in thickness, were exposed at the time of my visit. The shales 
had been tested and found to make a pipe of good quality. One-half 
mile south of the Dee factory, on the land of Solomon Dixon, the same 
beds of shale are exposed just west of the I. & I. C. Railway. A more 
extended investigation will doubtless disclose their presence over a large 
area of the higher land between Mecca and the Wabash River. 
Four and one-half miles west of Rockville, along the stream known as 
Rocky Run, in theN. W. t, Sec. 3, and theN. E. t, Sec. 4, Tp. 15 N., R. 8 W., occurs a large deposit of exceedingly fine-grained sandy clay 
known as "slip-clay." This is a natural glaze, of a highly fusible 
quality, which when melted over the surface of stoneware gives to it a 
brilliant color and finish. The essential property of a "slip-clay" is low 
fusibility, for it must melt at a lower temperature than the clay used in 
the body of the ware, else the latter will not stand up under the heat 
required to melt the glaze. The best slip-clay in use among potters 
comes from Albany, N. Y., and costs in small lots about $2.10 per barrel. 
To the ware made from the potters clay found at Bloomingdale and Coke 
Oven Hollow this gives a brilliant, smooth, dark brown surface. The 
slip-clay from Rocky Run is Ul!ed by the potters of western Indiana to 
glaze the inside of the ware. It gives a reddish-brown glaze, somewhat 
rougher than that produced by the Albany slip. 
The Rocky Run slip-clay was analyzed by Dr. Levette and the analysis 
published in the Report of the Geological Survey of Indiana, 1878, p. 
159, as follows: 
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Silica (total) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55. 20 
Alumina....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.40 
Clay base and sand ................................ . 69.60 
Ferric oxide ...................................... . 9.40 
Manganic oxide ............... • .................... . 1.80 
Lime ........... : ................................. . 6.12 
Magnesia ......................................... . .90 
Soda ............................................. . .52 
Sulphuric anhydri~e ............................... . .34 
-
Fluxes ................... : . ....................... . 19:08 
Moisture and volatile .............................. . 8.60 
Comparing with the last c~lumn of these figures the following average 
composition of six slip-clays used in the leading potteries of Ohio-
Clay base and sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
Fluxes................................................... 21 
Moisture and volatile..................................... 9 
we see that the Rocky Run clay possesses the necessary constituents of a 
successful natural glaze. As such it should be more thoroughly investi-
gated by Indiana potters. 
Numerous other large deposits of shale and :fjre clay occur in the 
eastern and southern parts of Parke County, but only brief mention can 
here be made of a few of them, as follows: 
West of Hollands burg, along a small tributary of Raccoon Creek (Sec. 
9, Tp. 15 N., R. 6 W.), is a conspicuous bluff in which 26 feet of yellow 
and drab argillaceous shale is exposed, and can be easily secured by 
stripping. On the hill north of Ferndale (Sec. 27, Tp. 15 N., R. 6 W.) 
is a bed of drab argillaceous shale more than 30 feet thick, overlain by a 
heavy bed of drift. Both of the above deposits are suitable for vitrified 
products. 
Beds of" fire-clay," suitable for terra cotta or sewer pipe, are exposed 
in theN. W. l Sec. 4, and in theN. W. land 8. E. t Sec. 14, Tp. 14 
N., R. 6 W. 
In the vicinity of Caseyville, near the Clay County line, thick depcsits 
of both i!hale and fire clay have been exposed in mining the block coal. 
Switches from three railroads penetrate this region and give abundant 
facilities for shipping, At'the "New Superior" mine (S. W. t. Sec. 35, 
Tp. 14 N., R. 7 W.), operated by the Superior Block Coal Company, of 
Brazil, the top vein of coal is overlain with 11 feet of dark blue argillace-
ous shale, and underlain with 4i feet of a superior quality of dark, 
plastic "fire clay." At the time of my visit much of this under-clay was 
being loaded for shipment to Chicago, there to be made into terra cotta. 
It brought 45 cents a ton at the mine. As some of it had to be taken up 
to make height in the rooms and entries, a fair profit was realized at this 
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price. Thousands of tons of ~t, mixed with other useles3 materials, were 
going to waste on the dump. The same stratum underlies a large area 
in northern Clay and southern Parke counties. 
From what has been said it may be seen that Parke County abounds 
in clays suitable for ordinary and pressed front brick, terra cotta, roofing 
tile, sewer and drain pipe, paving brick, stoneware and refractory pro-
ducts. Only the larger and more notable deposits have been mentioned 
in the foregoing pages. Many others of as good quality doubtless occur. 
These rich resources are as yet practically undeveloped. .Aside from a 
few small stoneware potteries and brick yards, supplying 1t local trade, 
there are but two factories for making clay products located in the county, 
the Dee Sewer Pipe Company, of Mecca, and the Wabash Roofing Tile 
Company, at Montezuma. These have been started within the past two 
years. They are but the forerunners of others to come, for the raw rna· 
terial is there, the fuel in abundance to burn it is there, four railroads 
pass entirely through the county and two others touch its borders, all 
ready to carry the comphlted products to the four corners of the globe. 
With these facilities present, capital in time will come, will be invested, 
and will make the county a great clay industrial centre. 
FOUNTAIN COUNTY. 
Two reports have hitherto been wrjtten upon the geology of Fountain 
·County. One, by Prof. E. T. Cox, was published in 1869; the other, 
by Dr. R. T. Brown, in 1881. The investigations which these parties 
made were primarily in search of coal, and, therefore, the deposits of 
clay, which in time will prove of far greater value than the coal in the 
county, were scarcely touched upon. 
The entire surface of Fountain, as of Parke County, is covered with a 
deposit of glacial drift-soil, gravel, sand and clay-in some places at-
taining a thickness of more than 100 feet On this account it is only 
where coal shafts or bores have been put down, or where streams have 
eroded ravines and gulches, that the character and value of the under-
lying strata can be ascertained. 
The central and western townships of the county are well drained by 
Shawnee and Coal creeks and their numerous tributaries, as well as by a 
number of smaller streams which flow directly into the Wabash River. 
It is, therefore, in these townships that the thick deposits of shales, 
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which underlie the greater part of the surface of the county, can be 
• most readily obtained. The coal area is, for the most part, included in 
the southwestern fourth of the county, and there, of necessity, the val-
uable underclays are located. 
Beginning in the north we find on the "Hegler farm" (W. ~of S. W. 
1:, Sec. 34, Tp. 22 N., R. 7 \V. ), one and one-half miles northeast of At-
tica, an outcrop of a bluish-gray arenaceous shale, 22 feet of which is 
exposed. It is found in a ravine less than one-fourth of a mile east of 
the main line of the Wabash Railway. The shale is overlain with from 
3 to 6 feet of ~oil and yellow clay, and at intervals throughout the ex-
posure are thin seams of sandstone 2 inches to 1 foot thick, there being 
3 such layers in the 22 feet exposed. The shale weathers into a fine 
grained, very plastic clay, suitable for pressed front brick or vitrified 
products. 
Farther northeast, at the point in Sees. 19 and 20, Tp. 22 N., R. 6 
W., at which the wagon road crosses the stream known as "Turkey 
Run," is a bed of similar shale 30 feet thick. This is but one-third of a 
mile south of the Wabash Railway, and like the preceding may be got-
ten by easy stripping. 
About two miles west of Rob Roy in the S. E. 1:, Sec. 23. Tp. 21 N., 
R. 8 W., Shawnee Creek has eroded a bed through a thick stratum of 
blue argillaceous shale. Thirty-two feet are exposed at the point men-
tioned, which is about one mile east of where the Attica & Covington 
Railroad crosses the stream. This deposit is less silicious than the ones 
above noted, and on that account is capable of being made into a greater 
variety of products. The same stratum outcrops at other points along 
Shawnee Creek, but this is the largest exposure which was seen. 
On Rattlesnake tributary to Bear Creek (S. E. 1:, Sec. 4, Tp. 20 N., 
R. 8 W.) Mr. Geo. Galloway some years ago sunk a shaft in search of 
clays, a section of which shows as follows: 
1. Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 feet. 
2. Black. sandstone ............... : . .............. 4 feet. 
3. ~ark, bituminous shale ................. ·/. . 1 foot 1~ in. 
4. Coal ................................. ro. • • . • . . 2 1n, 
5. Fire clay merging into sandstone . . . . . . . . . . . . . . . 3 feet 8 in. 
6. Light gray shale ............................... 10 feet. 
The fire clay (No. 5) is light gray and very silicious. The lower part 
of the stratum is a peculiar mixture of fire-clay and sandstone called 
• "gannister rock." If thoroughly tested it will doubtless be found suita-
ble for the lining of Bessemer and other steel converters. The shale. 
(No.6) when weathered, is very plastic and can be made into stoneware. 
Its analysis, according to Kramer, i>1 as follows: 
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Silica (total) ...................................... 73.20 
Alumina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.38 
Clay base and sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86.58 
Magnesia.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.01 
Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .97 
Ferric oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.19 
Fluxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.17 
Moisture and volatile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.25 
This clay was used in a roofing tile factory at Covington, about 1886, 
but, according to Mr. Donaldson, one of the proprietors, it d~-give 
satisfaction, as it cracked badly when burned hard enough to withstand 
the action of frost. It is said to be one of the best modelling clays in the 
country. 
Along the bottoms of Coal Creek on the land of J. W. Shuster (N. E. 
;f, Sec. 19, Tp. 20 N., R. 7 W.) one-half mile southwest of Stone Bluff, 
1s an outcrop of a light gray potter's clay of a superior quality. It is 
wholly free from grit and has the greasy feel which the better grades of 
such clays possess. Its analysis, as made for this report by Prof. Lyons, 
shows the following composition, which compares well with the standard 
average of such clays used for stoneware and similar products, as given 
on p. 48. 
Clay base and sand ........................................ 93.07 
Fluxes .................................................... 6.73 
At the point of outcrop it is overlain with soil and yellow clay six feet 
in thickness; the stratum of clay being exposed to a depth of five feet, 
but its total thickness is as yet undetermined. In the bluffs near by it is 
found beneath twenty feet of soil and sandstone.· The I. & I. C. Rail-
way passes within eighty rods of this deposit. The clay is found over 
an extensive area north and northwest, having been exposed in wells 
on the lands of W m. Mallett and Albert Boord. 
On the land of Frank Landers (N. W. t Sec. 19), one-half mile west 
of Stone Bluff, the same stratum outcrops in several places. It is known 
to be eight feet thick, and in some places is overlain with a thin vein of 
coal. Mr. Landers had a sample of the clay analyzed, with the following 
results: * 
Clay base and sand ........................................ 92.24 
Fluxes .................................................... 8.36 
The Hillsboro Pressed Brick Co. has recently acquired a tract of land 
just south of the town of that name, in Sec. 12, Tp. 19 N, R. 7 W., on · 
which is found a surface stratum of silicious, ochery clay, which is being 
utilized in making red front brick. The deposit is a remarkably pure 
on1'l, to be found on the surface in the drift region, and resembles closely 
':'For complete a.nalysis see table at end of chapter. 
CLA YB AND CLAY INDUSTRIES. 61 
the residual surface clays of southern Indiana. The works of the com-
pany have been erected on a tract of low ground near the bed of Coal 
Creek and the clay is seeured from the top of the adjoining bluff, the 
face of which discloses the following section: 
1. Soil and yellow ochery clay. . . . . . . . . . . . . . . . . . . . . . . . . . . 9 feet. 
2. Drab, arenaceous shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 feet. 
3. Reddish sandstone ............. : . .................... 12 feet. 
4. Gray arenaceous shale (micaceous) .................... 3 feet. 
5"' Sandstone ............................................. -
The dry pressed brick made from the clay (No. 1) are a handsome 
·-shade of dark red, but-are much more friable than those made by other 
ccompanies from argillaceous shale. 
The two shales (Nos. 2 and 4) are mixed and burned into a fair quality 
<>f buff, pressed brick. They are too highly silicious for vitrified pro-
ducts. 
In the immediate vicinity of Veedersburg are found the most notable 
shale deposits of Fountain County. Before the great value of shales for 
making vitrified products was fully understood, the Wabash Paving 
Brick Company, nvw the largest concern of the kind in the State, had 
located a plant one-h.alf mile southwest of Veedersburg (S. E. t, Sec .. 12, 
Tp. 19 N., R. 8 W.), close to the lines of the T., St. L. & K. and I. & 
I. C. Railways. Here they began making pavers from a fire clay which 
-outcropped in the hill to the west. This clay gradually merged into 
sandstone as it passed back under the hill, until finally it became too 
silicious for use. 
The company had meanwhile experimented with shales, and finding 
them highly suitable for their purpose, began procuring them from two 
different places. Their main supply is now gotten from a bank one mile 
north of V eeders burg by the side of the I. & I. C. R. R. , and is hauled 
in cars to the factory. A section at this pit shows as follows: 
1. Soil and drift clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 foot 6 in. 
2. Bl ne plastic clay. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 3 feet. 
3. Dove colored, rotten shale ..................... ." . . 5 feet. 
4. Blue argillaceous shale with small kidney iron 
nodules ....................................... 11 feet 2 in. 
5. Coal ....... ~--::~~- . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 feet 6 in. 
6. Fire clay (exposed) .............................. 5 feet 4 in. 
Of these all above the coal, except about one foot of soil, are mingled 
in the proportions in which they occur in the bank. Six car loads of this 
mixture, costing at the plant about 22~ cents a ton, together with forty 
<>r more wagon loads from the southern pit are used each day. Fire clay 
(No. 6) is a dark, plastic clay of fair refractory properties. It will prob-
ably be used in the future mixed with the shale, in the proportions of 
.about 1 part to 4. 
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South of Coal Creek, near the middle of Sec. 13, Tp. 19 N., R. 8 W., 
is one of the purest beds of shale in proportion to its thickness which has 
come to my notice in the State. It is on the land of Richard Hetfield, 
and is the one from which the Wabash Paving Company draws part of 
their supply. (See frontispiece.) When last seen by me, in September, 
1895, it had been mined back until exposed for a depth of more than 4(} 
feet, as follows : 
1. Surface soil and drift. . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 feet 8 in. 
2. Blue argillaceous shale- the upper 3 feet discolored 
by teachings from the soil ..................... 35 feet. 
3. Coarse grained arenaceous shale. . . . . . . . . . . . . . . . . . 3 in. 
4. Blue shale, same as No. 2 (bottom concealed) ..... 2 feet 10 in. 
This is a rather soft, dark blue shale of very fine texture. The deposit 
is very homogeneous, being almost free from the concretions of iron car-
bonate so commonly found in such strata. But one of these was seen 
which had been thrown aside, and, according to the workmen, not over 
two a month are disclosed. The silicious band near the bottom was ex-
posed the full length of the cliff, and was the only portion unfit for vitri-
fied products. From the mixture of this shale with that from the bank 
last noted, the "Poston Block," so many of which have been used in 
northern Indiana during the past two years, are made. An analysis of a 
sample, composed of a mixture from the inside of three unburned blocks, 
shows the following composition of the material entering into their 
structure : * 
Clay base and sand ........................................ 82.38 
Fluxes .................................................... 14.73 
This shows the presence of 2.40 per cent. less of refractory material, 
and 1.51 per cent. more of the fluxes than the standard average of Ohio 
shales. This is probably due to a large admixture of the surface soil and 
clay from the pit north of Veedersburg. Nevertheless, the mixed ma-
terials showing the aboye composition stand up well until thoroughly 
vitrified, and produce a strong and durable paving block. 
Southeast of Veedersburg, on the land of Miles Marshall (N. W. t 
Sec. 17, Tp. 19 N., R. 7 W.), a bold bluff of the same stratum of blue 
shale as that worked on the Hetfield land, rises abruptly from the margin 
of the north side of Coal Creek. The top of the bluff is covered with 
from 3 to 6 feet of gravel suitable for road material. The shale then sets 
in and is exposed for 38 feet to the water, beneath which the foot of the 
bluff is hidden. It is remarkably uniform in color and structure through-
out the exposure, the only impurity noticeable being two thin layers of 
ironstone near the center. (See accompanying illustration.) 
'''Noyes, chemist: For complete analysis see table at end of this chapter. 
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One-fourth of a mile nearer Veedersburg, on the land of Wm. Dice 
{S W. t Sec. 8), the same shale is found in abundance, and can be 
easily secured by removing three feet of surface stripping. There is also 
a conspicuous shale bluff on the south side of Coal Creek near the middle 
of Sec. 17, Tp. 19 N., R. 7 W., and another at the mouth of Clifty Creek 
·n Sec. 15, Tp. 19 N., R. 7 W. At the latter place the shale outcrop is 
30 feet thick, and rests unconformably against a sandstone at the eastern 
end of the bluff. 
In a ravine a short distance southeast of the shale bluff belonging to 
Mr. Marshall is an outcrop, three feet in thickness, of a peculiar ~urface 
drift clay. It is light brown in color, and when wet the most tenacious 
material I have found among Indiana clays. When dry it becomes ex-
ceedingly hard, and '' sets" like plaster of Paris. It has all the properties 
of a most excellent modelling clay. 
Numerous other deposits of clay, which are suitable for manufacturing 
purposes, occur in the vicinity of Veedersburg, but the above are all that 
can be noted in this connection. Three railroads pass through the town, 
connecting it directly with some of the most important commercial centers 
of the United States. With such superior facilities for transportation, " 
and with an unlimited supply of excellent shales in the immediate neigh-
borhood, nothing but a lack of energy upon the part of its people should 
prevent the town from becoming the seat of important clay industries. 
One mile south of Covington, on the land of the Ron. Enos Nebeker 
(S. ! N. W. t Sec. 1, Tp. 19 N., R. 9 W.), the following strata are 
..exposed on a hillside facing the north : · 
1. Soil and drift clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 feet 4 in. 
2. Drab argillaceous shale. . . . . . . . . . . . . . . . . . . . . . . . . . 8 feet 6. in. 
S. Dark bituminous shale..... . . . . . . . . . . . . . . . . . . . . . . 2 feet. 
4. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 foot. 
5. Fire clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 foot 6 in. 
6. Light gray silicious shale (exposed). . . . . . • . . . . . . . . 8 feet. 
Of these, Nos. 2 and 5 are good commercial clays and can be made 
nto many kinds of products. No. 6 is too silicious to be used alone, but 
united with the o_!~ll increase their value for certain purposes. 
Farther south, on land formerly owned by Monroe Carwile, potters 
clay of a good quality is found in an outcrop exposed for a thickness of 
three feet. An analysis of this clay by Kramer showed its composition 
to be as follows : 
Clay-base and sand ........................................ 91.02 
Fluxes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 90 
Moisture and volatile ...................................... 4.08 
At an abandoned coal mine on the land of Peter Anderson ( S. ~ of 
S. W. t, Sec. 12, Tp. 19 N., R. 9 W.) a deposit of blue-gray argilla-
ceous shale five feet in thickness overlies thirty inches of coal, beneath 
64 REPORT OF STATE GEOLOGIST. 
which is a vein of fire clay the thickness of which has never been deter-
mined. Both shale and fire clay are of good quality, and mined in con-
nection with the coal, \\ill well repay the working. 
In the S. E. -! Sec. 18, Tp. 19 N., R. 8 W., a blue shale comes near 
to the surface over a large area of land owned by J. C. Graham. It is 
6 feet thick at the outcrops and according to Kramer is of the follow-
ing composition: 
Clay-base and sand ........................................ 84.14 
Fluxes .................................................... 12.17 
Beneath this shale are two thin seams of coal separated by a stra~ 
of a fair quality of fire clay 3 feet in thickness. · 
On a small tributary of Coal Creek in Sec. 3, Tp. 19 N., R. 8 W., is 
an exposure of gray argillaceous shale 35 feet in thickness. Beneath 
this is a seam of coal 3 feet 8 inches thick, and below the coal a stratum 
of fire-clay of unknown depth. Both shale and clay are well suited for 
manufacturing purposes. Southwest of this, close to the Parke County 
line in Sec. 36, Tp. 19 N., R. 8 W., occurs a deposit of. the better grade 
• of potters clay. 
On Sugar Mill Creek (Sec. 25, Tp. 18 N., R. 7 W.) at the lower end 
of the "Narrows" a blue-black argillaceous shale outcrops in places 
along the bluff and a well-section one-fourth mile east of the creek shows 
the shale to be 35 feet thick. · 
The above comprise all the clay deposits of note found in Fountain 
County of which I have a knowledge. When the means and time be-
come available for a careful and detailed survey of each congressional 
township in the county others will doubtless be brought to light. Many 
of the above are situated by the side of or within easy reaching distance 
of the four railways which pass through the county. All such will soon 
repay the investment of capital necessary for their development, pro-
vided practical and expel'ienced clay workers are put in charge of the 
plants which may be erected. 
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VERMILLION COUNTY 
comprises a strip of territory thirty-six miles long a
nd about seven miles 
wide, lying west of the Wabash River, and south of 
Warren County, the 
State of Illinois forming its western boundary. I
ts total area is 249 
square miles, all of which is included in the Coal 
Measure formations. 
Of this area about one-third is taken up by the t
erraces and lowland 
bottoms of the Wabash and its tributaries. The r
emainder is upland, 
the eastern border of which is formed by the high
 blufTh, 120 feet or 
more above the level of the river, and approachin
g it closely between 
Hillsdale and Newport, the county seat. 
· 
It is along these bluffs at the point where they meet 
the terraces, that 
the largest and most available deposits of under-clay
s and shales are ex-
posed. Tlie Chicago & Eastern Illinois Railway, r
unning north and 
south the full length of the county, and close te its
 eastern border, has 
its road bed within a mile and a half of all the princ
ipal clay exposures. 
Two other railways, the Toledo, St. Louis & Kamas C
ity, and the In-
dianapolis, Decatur & Western cross the county from
 east to west in 
close proximity to large clay beds, so that the railw
ay facilities are of 
the best. 
Beginning with the southeastern corner of the coun
ty, we find along · 
the bluffs between Clinton and the mouth of Brou
illet's Creek in Vigo 
County, numerous outcrops of the same bed of shale
 as is worked by the 
Terre Haute Brick and Pipe Co. (full mention of which is made
 further 
on in the report on the clays of Vigo County.) Should a railro
ad ever 
be constructed on this side of the river these shale
 deposits will prove 
valuable. Until then, they, with the underlying co
al, will remain prac-
tically undeveloped. 
One and one-half miles northwest of Clinton on th
e S. E. t, Sec. 9" 
(14 N., 9 W.), the Clinton Paving and Building Brick Co., er
ected in 
1893 a large factory for the manufacture of vitrifi
ed brick from the 
. shales of the vicinity. The principal deposit of shal
e used lies 100 yards 
--gouth of their plant, where, at the time of my visit
, the following section 
was exposed : 
1. Soil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
 . . . . . . . 
1 foot 4 in. 
2. Yellow drift clay. . . . . . . . . . . . . . . . . . . . . . . . . .
 . . . . . . . 
4 feet 6 in. 
3. Dn1b argillaceous shale. . . . . . . . . . . . . . . . . . . . . . . 
. . . . 6 feet. 
4. Blue argillaceous shale ....................
....... 26 feet. 
Of these, No. 3, while of good quality, is rotten and
 shelly, breaking 
up readily into small quadrangular pieces. The m
ain stratum of shale 
(No. 4) is a soft, smooth and unctuous material, wholly free fr
om grit, 
and with a smaller percentage of free silica than is po
ssessed by the aver-
age of such shales. At a distance of twelve feet from
 the top of this bed 
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is the first of five bands of rectangular pieces of iron carbonate one and 
one-half inches thick. These bands occur at intervals of six inches and 
are seen entirely around the pit. Running obliquely through the stratum 
of blue shale, as far as exposed, are two or three narrow curved faults or 
fissures, in which a material much smoother and more unctuous ocdus. 
This corresponds to the iron sediment found in similar faults at the shale 
pit of the Indiana Paving Brick Co., north of Brazil, Clay County. 
Brick made of the material from this pit alone are apt to shrink too 
much in burning and to be too brittle, owing to the lack of silica. Mixed 
with a more silicious material, the blue stratum is capable of being ma~ 
into a strong, hard brick, with a very low power of absorption. The ·· 
company formerly used the yellow drift-clay overlying the shale in another 
part of their yard, in the proportions of three-fourths of the shale to one-
fourth of the clay. Later, they hauled from a point on Norton's Creek 
a shale (to be described hereafter) which they mixed in equal.proportions 
with the No. 4 of their pit. The hauling proving too expensive they 
finally hit upon a shale deposit one-fourth of a mile east of their works 
which, when mixed with the No. 4, gives good results. 
An average sample of this mixture as now used was analyzed by Prof. 
Noyes, and the composition found to be as follows: 
Clay base and sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84.29 per cent. 
Fluxes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.32 per cent. 
This shows a very close approximaticm to the standard average composi-
tion* of such clays, and proves the mixture well fitted for the purpose to 
which it is put. 
South of the plant of this company, in the N. E. l Sec. 16 (14 N., 9 
W.), a bore for coal was put down in the summer of 1895. The first 
vein, 3 feet 3 inches thick, was found at a depth of 65i feet from the 
surface. Of this thickness 41 feet was composed of shale, 32 of which 
was of the better quality for making vitrified products. A shaft has since 
been put down to the second vein of coal, which lies 142 feet below the 
surface and is 5 feet 10 inches thick. 
On Norton's Creek, 2~ miles northwest of Clinton, a large outcrop of 
shale is exposed by the side of the switch running from the C. & E. I. 
Railway to the mine of the Norton Creek Coal Company. This shale 
comes close to the surface at many places in the N. E. i Sec. fi (14 N., 
9 W.) and S. ~Sec. 32 (15 N., 9 W.). It contains more free silica than 
that nearer Clinton. As mentioned above, it was for some time mixed 
with the blue shale at the pit of the Clinton Paving Brick Company. 
Care must be taken, however, in mining it, as in some places the beds 
contain numerous rounded ilodules of iron carbonate. These, when 
broken open, show a formation of concentric layers, surrounding a nucleus 
':' See page 54. 
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of some foreign body, about which is more or less calcite, or crystalline 
carbonate of lime, and iron sulphide or pyrites. The latter impurity, 
when ground up with the shale in any quantity, is very harmful, causing 
the fluxing to take place at a temperature below that at which thorough 
vitrifaction occurs. If these concretions be carefully gleaned from the 
shale, the latter will be found in every way suitable for vitrified products. 
This shale lies from 10 to 12 feet below the seam of coal which has been 
worked to some extent in its immediate vicinity. Separating the two are 
4 feet of a good quality of under-clay and from 4 to 6 feet of 10andstone, 
the latter lying on top of the shale. A switch being already in place, 
this is an excellent location fer a factory for vitrified brick or sewer pipe. 
Farther north, along the margins of the bluff ~etween Clinton and 
Hillsdale, are numerous outcrops of shale and underclay of good qual-
ity and within easy reaching distance of the C. & E. I. Railway. North 
of Hillsdale the bluffs come close up to the lowlands or overflowed bot-
toms, a narrow terrace only intervening, along which the roadbed of the 
railway is built. 
In a ravine on the land of Jos. Burns (S. W. t, Sec. 26, Tp. 16 N., 
9 W.), a short distance west of the station of West Montezuma, the fol-
lowing connected section was obtained, which shows the presence of a 
remarkable variety and quantity of high grade commercial clays: 
1. Soil and drift. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 to 7 feet. 
2. Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 to 10 feet. 
3. Light gray arenaceous shale . . . . . . . . . . . . . . . . 1 to 6 feet. 
4. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 to 5 feet 6 in. 
5. Fire-clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 to 4 feet. 
6. Blue to drab argillaceous shale .............. 25 to 30 feet. 
7. Concretionary iron carbonate (two bands). . . . . 6 in. 
8. Black fissile shale.. . . . . . . . . . . . . . . . . . . . . . . . 2 to 3 feet. 
9. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 foot. 
10. Fire-clay (white silicious) .................. 5 to 7 feet. 
11. Blue and drab argillaceous shale ............ 42 feet. 
12. Black fiAsile shale .......................... 2 feet. 
13. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 foot 8 in. 
· 14. Fire-clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 feet. 
Of these Nos. 3, 5, 6, 10, 11 and 14, aggregating from 84 to 89 feet 
of workable clays, and Nos, 4, 9 and 13, comprising 4 to 7 feet of fuel 
suitable for their burning, are found in the one place. Near the mouth 
of the ravine Mr. Burns, in 1872, erected a plant and began the making 
of fire brick from the clay No. 10. A switch from the C. & E. I. Rail-
1 way runs to the plant, while the I., D. & W. Railway, one mile south, 
furnishes direct connection with all eastern and western points. 
The gray arenaceous shale (No. 3) overlying the top vein of coal is, in 
places, cut out by the sandstone, the latter resting directly upon ·the 
coal. In such places the coal is much thinner than where the shale 
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forms its roof. This shale can be made into pre!lsed front and ordinary 
brick, and, mixed with some of the lower deposits, into vitrified prod-
ucts. The coal (No. 4) of the section has been mined at nu!Derous 
places in the vicinity, and furnishes the fuel for the burning of the fire-
brick at the plant below. It is a ''semi-block" coal and burns into a 
white ash with no clinkers The fire-.clay (No. 5) is a soft, dark plastic 
material containing stigmaria and other remains of plant fossils. It vit-
rifies to a dark brown, and one or two kilns of sewer pipe of good qual-
ity were made from it some years ago, as an experiment, by ..Mt-:13urns. 
These were sold to the I., D. & W. Railway and are now in use along 
that line in the vicinity of Montezuma. 
Stratum No. 6 is a dark blue shale or "soapstone," which weathers to 
a lighter drab in places. It burns to a close textured body of a hand-
some dark red color. Its composition, according to analysis by Prof. 
Lyons, is as follows: 
Clay base and sand ................................ ~1. 24 per cent. 
Fluxes .. : ........................................ 15.91 per cent. 
Volatile .......................................... 2.87 per cent. 
This compares favorably with the standard composition (seep. 54) of 
shales used for vitrified products, and shows, as far as a chemical analysis 
can, the fitness of the shale for making such products. 
Near the lower part of this stratum of shale are the two bands of iron 
carbonate (No. 7 of the section), the upper being 6 inches thick and the 
lower 2 inches, the two being separated by a stratum of the shale 14 
inches in thickness. The pieces of ironstone are quadrangular and have 
the appearance of bricks laid regularly in place. 
Fire-clay No. 10 is nearly white and contains so large a percentage of 
silica that it resembles in appearance a sandstone. It is the most refrac-
tory underclay that has been discovered in the State, and the fire-brick 
and furnace linings made from it have been put to the most severe tests 
po~sible, and have everywhere given the best of satisfaction. Large 
numbers of the brick are sold annually to iron manufacturers, as far 
west as Montana and south to Georgia and Alabama. In a kiln at 
Burns' factory, which has been in constant use for 22 years, the brick of 
the floors and walls are of this clay and appear little the worse for wear. 
An analysis of this clay by Prof. Lyons shows the following percentage 
composition : 
Clay base and sand ................................ 98.24 per cent. 
Fluxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 79 per cent. 
From this it will be seen that the clay is of high refractory grade, and 
moreover, very pure. It contains less fluxes than any plastic underclay 
so far discovered in Ohio, and lacks but .02 per cent. of being as pure 
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,as the Mineral Point flint clay of that State, 
which is largely used in 
making high grade refractory material, such as 
glass pots and kindred 
products. This stratum of clay underlies an are
a a mile wide and ex-
tending from Hillsdale almost to Newport. It is 
at present worked only 
by Burns and Hancock, and by the Hillsdale Fi
re Brick and Tile Com-
pany, whose plant is located one mile south, near
 the crossing of the I., 
D. & W. and C. & E. I. railways. Both companies 
grind and ship large 
·quantities of the fire-clay, receiving therefor $1.50 a to
n on board the 
cars. This is used for making mortar for laying 
and setting the parts of 
kilns, for rock and adamant plaster, and many ot
her purposes. 
Shale No. 11 is the correlative of No. 7 of the se
ction obtained on the 
Morgan land across the river.* At Burns' its upp
er half contains much 
more frea silica than the lower, and in places, esp
ecially farther north, is 
replaced by a compact gray sandstone. The low
er half is the soft, unc-
tuous, argillaceous material so well fitted for vitrif
ied products. An anal-
ysis by Prof. Lyom of a sample of the latter show
s its composition to be 
as follows: 
Clay base and sand .........................
.......
 88.06 per cent. 
Fluxes ....................................
.......
 11.88 per cent. 
This is a pu.rer and more refractory shale than No
. 6. By itself it will 
evidently shrink some in burning, but by mixing
 with the upper half of 
the same stratum a material can be obtained whos
e chemical composition 
is in every way suitable for making the best of vit
rified products. 
This stratum of shale is found exposed for a di
stance of twenty feet 
by the side and within thirty feet of the kilns
 of the Hillsdale Fire 
Brick Company. Fifty or more car loads of it w
ere shipped from there 
to Chicago and made into roofing tile. It brough
t thirty cents a ton on 
board ·the cars. 
Nos. 12, 13 and 14 of the above section are benea
th the surface level 
. at the site of the plant of the Montezuma Fi
re Brick Company, and 
were given me by Mr. Burns from a record of a w
ell boring. One mile 
southwest of Hillsdale these three strata outcro
p on the land of Mr. 
Y qk£. Here the bottom of shale No. 11 rests on 
four feet of fissile 
)>lilck shale, beneath which the coal is ten inches thick. Th
e underclay 
· of this coal, eight feet thick, is ~ fine grained, l
ight colored silicious 
material, which, when free from mpurities, will
 make good stoneware. 
Mr. Yoke has for some time made from it a paten
t "stone" fence post, 
. and has proven the clay to be refractory enough
 to stand up under the 
beat required for glazing. Beneath this fire clay
 is still another vein of 
··coal two and one-half feet thick which has been
 mined in a number of 
places southwest of Hillsdale. 
Taking into consideration the quality of the fire
 clay (No. 10) and 
the variety and abundance of the shales, together
 with the presence of a 
'''See above, p, 51. 
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clay suitable for potter's use, and coal sufficient to burn them all, I con-
sider the deposits at West Montezuma to be the most valuable found in 
western Indiana. 
The sequence of the strata given above, when taken in connection with 
that of. those found outcropping in the bluffs on the Morgan land in 
Parke County, show conclusively that the beds of shale, clay and coal 
were once continuous and unbroken across the Wabash Valley. . A 
mighty force it has taken, acting unceasingly through hundreds of cen-
turies, to erode this valley two and one-half miles wide to its present. 
depth. 
West of Newport, along the Little Vermillion River, outcrops of large 
deposits of good clay are noticeable in a number of places. In the 
S. E. 1 Sec. 30, 17 N., 9 W., is an exposure of 35 feet of light gray 
argillaceous shale near the site of White's old mill. A short distance 
below this, on the north side of the stream, there is a deposit of shale 
that might be worked to good advantage in connection with the sandstone 
which lies in the shale bed. The sandstone varies from 12 to 15 feet in 
thickness and is overlain by 6 to 10 feet of dull gray argillaceous' 
shale and underlain by 15 to 20 feet of a better quality of fire clay 
and blue shale. At the " horse shoe bend" of the same stream ( Sec. 
29, Tp. 17 N., R. 10 W.) are also exposures of large beds of both shale 
and underclay which will repay working should a railway ever be built 
near them. 
Northwest of Newport the Wabash River terraee widens out until in 
places it is four miles in width with an average elevation of almost forty 
feet above the overflowed bottom land. Along the western border of 
this terrace or prairie the outcrops of shale and clay, with their ac-
companying coals, occur in many places. But one of these has been 
utilized, and that by the Cayuga Press Brick and Coal Mining Co., in 
theN. E. t Sec. 7, 17 N., 9 W. At this point, one and one-half miles-
southwest of Cayuga, the largest plant now in the State for the making 
of pressed-front brick has been erected and a switch of the T., St. L. & 
K. C. Railway constructed thereto. The deposit3 of clay used are found 
seventy-five yards from the dry pans and are hauled into the sheds ad-
joining by tramway cars. An average section of the pit discloses the. 
following strata : 
1. Soil and drift clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 feet. 
2. Pinkish shaley sand•tone . . . . . . . . . . . . . . . . . . . . . . . . . 5 feet. 
3. Drab arenaceous shale.. . . . . . . . . . . . . . . . . . . . . . . . . . . 5 feet 6 in .. 
4. Blue arenaceous shale ............................ 7 feet. 
5. Bastard fire clay (bottom concealed) ............... 6 feet. 
The sandstone, No. 2, merges gradually into shale, No. 3, so that the 
latter contains a large quantity of free silica and numerous scales of mica. 
not enough, however, to prove harmful. The two shales, Nos. 3 and 4, 
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:are mixed together in varying proportions to form different shades of red. 
Average samples, taken from the centers of several unburned brick, 
which were made of the two shales mixed in equal proportions, were an-
alyzed by Profeesor Noyes, and the composition found to be: 
Clay base and sand ..... · .......................... 86.55 per cent. 
Fluxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.78 per cent. 
This mixture burns into a tough, even grained, front brick of a hand-
some and uniform shade. Its composition shows it to be well suited for 
the making of vitrified products. 
Stratum, No. 5, has the general appearance of an underclay, being 
unlaminated, and of the light gray color usually possessed by such de-
posits. Its chemical analysis proves it, however, to be of low refractory 
power. Professor Noyes analyzed an average sample and found it to 
·contain of 
Clay base and sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84.06 
Fluxes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.40. 
This clay burns into a buff front brick of handsome appearance. Just 
why it should burn buff when the analysis shows the presence of 7.01 per 
'{)ent. of iron oxide, is a chemical problem which is difficult to solve. At 
the exposure west of the plant of this company the layer of sandstone 
overlying the shale is much thinner, and the latter is seen to have 
a strong dip to the southwest and to be much contorted in the bed. 
One-half mile south the shale has been proven by bore to be thirty feet 
thick, with a surface stripping of but two and one-half feet. 
The above comprise some of the more available deposits of commercial 
days which came to my notice in Vermillion County. Many others 
doubtless exist. Those mentioned are sufficient in quantity and in 
quality suitable to make for centuries many of the products which are 
.now brought into Indiana rom other States. 
VIGO COUNTY, 
in which the city of Terre Haute is situated, comprises an area of 400 
square miles, and lies on the western border of Indiana and almost mid-
way between the north and south boundary lines of the State. The 
Wabash River flows in a southwesterly direction through the county, and 
numerous small streams, which rise in the uplands, find their way into it 
in such a manner as to furnish an abundance of running water to every 
township. The surface of the county is practically level, the topography 
not being marked by any prominent bills or rugged scenery, and may 
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be divided into three general divisions, viz. : River bottoms, prairies and• 
uplands. 
The river bottoms, which are usually overflowed each spring, are from 
two to four miles in width. Bordering these lowland bottoms are level· 
river terraces or prairies varying in width from three to eight miles. Be-
yond the terraces are the uplands, usually more or less broken by the 
erosion of small streams. These extend to the confines of the county and 
are underlaid with coal. With the exception of the recent sedimentary 
clays of the river bottoms, all the commercial clays of the county are 
found in the upiands, or outcropping along the hillsides where the river 
terraces meet the uplands. 
The largest and most available deposits are found in an area (two miles 
wide) of .the upland on the west side of the Wabash River and north of 
the old National Road. 
The following section, obtained at Broadhurst's mine, one mile west of· 
Macksville, in the S. E.! ofthe S. E.!, Sec. 24 (12 N., 10 W.) may be 
taken as showing the average sequence and thicknees of the strata ovel' 
the greater portion of the area mentioned : . 
1. Soil and drift clay ............................. . 
2. Limestone (fossiliferous) ....................... . 
3. Gray argillaceous shale ........................ . 
4. Sandstone (massive I ........................... . 
5. Shaly sandstone merging into blue shale or "soap-
stone" ..................................... . 
6. Coal ......................................... . 
7. Fire clay (not passed through) .................. . 
13 feet. 
2 feet. 
12 feet. 
12 feet. 
42 feet 6 in. 
4 feet 8 in. 
6 feet. 
The lower two-thirds of stratum No. 5 is the blue shale or soapstone · 
found in the uplands on both sides of the river. That portion of it suit-
able for vitrified products or dry pressed brick, varies in thickness from 
15 to 35 feet, the former being the minimum amount which can be relied 
upon. Passing upward this shale merges gradually into the sandstone, 
No. 4. In a few places, as along the roadside in front of Mr. Bennett's 
house, one-third of a mile east of the Broadhurst mine, a thin stratum of 
non-fossiliferous, bastard limestone is found, separating the sandstone, 
No. 4, from the overlying shale, No. 3. The latter, No. 3, is usually 
more or less impregnated with leachings from the limestone, No. 2, and 
its quality thereby impaired. 
One-half mile west of Macksville, and just north of the point where 
the Vandalia Railway strikes the upland, on the Walker farm (S. W. t 
Sec. 19, Tp. 12 N., R. 9 W.), is a very large deposit of shale, No. 5, 
which can be gotten by easy stripping. Professor Cox, in the Geological 
Report for 1870, mentions this point and gives the thickness of the shale 
as 48 feet. A. switch 100 yards long, from the Vandalia Railroad, would 
be ample to reach the very center of the deposit. The quality of the -
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,1lhale is fully equal to that at present used by the Terre Haute Brick and 
Pipe Company. Coal "L" underlies this deposit and is at present mined 
100 yards south of the railroad. 
Another large outcrop of shale No. 5 'occurs on the Larrimer land in 
N. W. !, Sec. 25 (12 N., 10 W.) It is in a ravine one-eighth of a mile 
northwest of tlw coal mines which are worked on the same land. This 
shale can be secured by easy stripping. Some of the most handsome 
amd durable pressed front brick that have ever come to my notice were 
made from it for Dr. J. T. Scovell of Terre Haute. This deposit out-
. crops over quite an area, is underlaid with coal, and can be easily reached 
by a switch from the Vandalia, one mile distant. 
Along the low bluffs of West Little Sugar Creek on the Hickling land, 
in the north~ Sec. 15 (12 N., 10 W.), is an extensive outcrop of the 
same shale which is exposed for a thickness of 20 feet. It is overlain 
with 7 feet of soil and yellow clay and underlain with bituminous coal. 
A switch one and one-half miles would be necessary to reach this deposit. 
On the '' old Casto farm," now owned by H. T. Thorp of Terre Haute, 
in the S. E.! Sec. 23 (12 N., 10 W.), is another extensive outcrop. 
This is within one-third of a mile of the Vandalia Railway and by the 
.side of Sugar Creek, in which is found a never-failing supply of water. 
A vein of coal 5 feet thick is found at a depth of 50 feet and another 
at 130 feet. The shale is exposed to a depth of 12 feet, beneath 4 feet 
of overlying soil and clay. It is a soft, light gray, unctuous material, 
wholly free from grit or pyrites, easily cut with a knife, and very plastic 
when ground and moistened. Sample paving brick have been made from 
it which were very tough and almost non-absorbent. The shale, accord-
ing to analysis by Prof. Noyes, has the following composition: 
Clay base and sand ................................ 90. (i5 per cent."' 
Fluxing impurities ................................ 9.fl7 per cent. 
Comparing this with the standard average of shales suitable for vitri-
·:fied products, given on page 54, as follows: 
Clay base and sand ............................... 84.78 per cent., 
Fluxing impurities ............................... 13.22 per cent., 
we find it to be a much purer and more refractory clay than the average, 
and it will therefore have a tendency to shrink in burning, which can be· 
readily overcome by mixing with it some of the overlying surface clay or 
a shale containing more silica. This analysis may be taken as fairly 
representative of the average composition of these soft gray, unctuous 
shales found in the uplands west of the Wabash River. 
The Terre Haute Brick and Pipe Company has recently purchased 200 
.acres of land 2~ miles northwest of Terre Haute in Sec. 18 (12 N., 9 
':'For complete analysis see the table at end of chapter. 
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,V.), almost all of which is underlain with shale and coal. Just abov& 
the high water mark of the Wabash River, and a few hundred yard& 
south of where the Indianapolis & St. Louis Railway strikes the uplands, 
this company erected, in 1894, ; modern plant for the making of hollow 
brick and vitrified wares. At this point the shale overlying the coal 
outcrops, and the latter is secured through a vertical shaft at the depth,, 
of 34 feet. The strata exposed are as follows: 
1. Surface and drift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 foot 6 in. 
2. Gray argillaceous shale, "soapstone" .............. 30 feet. 
3. Black fissile shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 feet 6 in. 
4. Coal "L" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 feet. 
5. Fire clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 feet. 
The shale (No. 2) is the same stratum as No. 5 of the Broadhurst 
section. It bas the general character and composition of that found in 
the deposits mentioned above. At the pit, where it bad been exposed to-
the depth of 20 feet, it was seen to lie in laminae n to 4 inches in 
thickness. Two bands of iron carbonate (siderite) in large concretionary· 
nodules were found in the exposure. They were easily separated and 
thrown aside by the miners. The shale vitrifies to a b.andsome dark red 
color. The body of the hollow brick made from it is exceedingly solid 
and close textured, and there is no doubt but that it will make vitrified 
products of a high grade. The fire clay beneath the coal has been used 
for brick for the walls of kilns, and has fair refractory properties. Mixed 
with the shale it can all be utilized in the various products made by the 
company. 
Farther north thick beds of the shale overlying coal "L" outcrop at a 
number of localities. At Durkey's Ferry in the N. W. 1 Sec. 21 (13: 
N., 9 W.), it is 18 feet thick, and contains many ironstone nodules, 
some or" which when split open disclose very fine impressions of fossil 
plants. 
On the east side of the Wabash River the principal outcrops of com-
mercial shales found at available points are southeast of Terre Haute in 
Riley and Honey Creek townships. On the land of Hon. J. M. Sankey 
(N. E. t Sec. 17, 11 N., 8 W.) the E. & I. Railway runs by the side 
of a large deposit of soft, gray argillaceous shale. This is more than 20 
feet thick and lies just above coal "M", which at this point is three feet 
in thickness. The shale will require little stripping and can be u~ed for all 
kinds of vitrified products. It contains less than an average amount of free· 
silica, and the shrinkage in burning will, on that account, be considerable, 
but this defect can be readily overcome by mixing with surface clay or 
some more silicious material. The eastern one-half of section 17 is un-
derlain with this shale, and the coal beneath it. At a depth of 106 feet 
coal "L" with its overlying blue shale is found, and is mined just west 
of Riley. The Sankey deposit, having already present the raw material,. 
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-fuel and railway, is a most promising place for the location of a clay 
industry. . 
On the "old Tuller farm" in theN. W. t Sec. 13 (11 N., 9 W.) is a 
bluff of shale 30 feet in thickness. The point where found is one-half 
mile north of the E. & I. Railway, to ~hich a level tramway could be 
Teadily constructed and the shale hauled to it, or a switch built and a 
plant erected by the side of the deposit. The shale is of good quality 
and contains a higher percentage of free silica than that at Sankey's. 
·Coal has not been found here, but borings will undoubtedly show the 
presence of vein "M" immediately below the shale. Numerous other 
exposures of shale suitable for manufacturing purposes occur farther 
south and east, the two mentioned being the closest to railway facilities. 
The Terre Haute Pressed Brick Company has been making for two 
years a good grade of dry-pressed front brick from the sedimentary clays 
found in the lowlands of the Wabash River. The plant of the company 
is situated on the border of the eastern river terrace, in the northwestern 
part of the city of Terre Haute, and the clays used are obtained 200 
yards west of and 35 feet below the level of their yard. The clay has 
been deposited where found by the high waters of the annual overflows. 
Its thickness has never been determined, but it is known to be more 
than 20 feet. It is very fine in texture, and for a river-bottom clay re-
markably free from pebbles and coarser impurities. The dry-pressed 
bricks made from it are very hard and smooth. 
The one bad feature about this clay is its tendency to burn into differ-
ent colors. This necessitates much labor in the assorting of the finished 
product. No less than thirteen different shades are gotten from each 
kiln. This is doubtless due, in part, to the non-uniformity of chemical 
composition which such a clay must of necessity, possess, but more largely 
to the variations of the burning and positions in the kiln. Nevertheless, 
by careful assortment, the company has been successful in getting a good 
percentage of first-class brick, and the "seconds" sell readily at fair 
prices for sidewalks and foundations. 
This sedimentary clay is the sole material used in the eight or ten 
million soft mud brick made annually at Terre Haute. These give good 
satisfaction, and the clay seems in every way suitable for their produc-
tion. At Middleport, Ohio, similar sedimentary clays from the lowlands 
of the Ohio River, are used by two large factories for the making of vitri-
fied brick. They present the cheapest form of clay which can be used 
for paving material, as they can be dug by steam shovel for a nominal 
cost, and the labor necessary to prepare them for use is almost nothing. 
On the other hand the excessive plasticity of the material is against it, 
as it is difficult to prevent faults of structure in forming the brick. 
The analysis of the Terre Haute clay (Noyes, chemist) is here given 
side by side with that of a similar sedimentary clay from the lowlands of 
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the Ohio River, near Columbia, Ohio, and which, according to Orton,. 
"was worked into yitrified wares of high grade" : 
TERRE HAUTE. 
Silica (total) . . . . . . . . . . . . . . . . . . . . . . 66.11 
Alumina . . . . . . . . . . . . . . . . . . . . . . . . . 13.78 
Water (combined) .. .. .. .. .. .. .. .. . 6.34 
Clay-base and Eaud . . . . . . . . . . . . 86.23 
Oxide of iron.. . . . . . . . . . . . . . . . . . . . . 5.35 
Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.67 
Magnesia ........... '. . . . . . . . . . . . . . 1. 78 
Potash . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.11 
Soda.... . . . . . . . . . . . . . . . . . . . . . . . . . . 1.15 
Fluxes........................ 12.06 
COLUMBIA, OHIO. 
63.73 
17.17 
4.90 
5.85 
.58 
.97 
2.33 
.67 
85.80 
10.40 
At the mines found in Vigo County along the Vandalia Railway, east 
of Terre Haute, but little clay or shale .suitable for manufacturing pur-
poses was observed. At Seeleyville the section exposed in the shaft of 
the new "Ray" mine of the Vigo County Coal Company disclosed, in-
stead of the argillaceous shale usually found above the worked seam of 
coal, 41 feet of arenaceous shale. This contained too high a percentage 
of silica and mica to be of value. The underclay of the coal is but 18 
inches thick. A lack of time prevented my visiting the mines farther 
north along the I. & St. L. Railway, but from the records of bores fur-
nished me by the Coal Bluff Mining Company I should judge the condi-
tions there to be about the same as at Seeleyville. 
The deposits of Vigo County clays mentioned above are all valuable,. 
and a factory located at any one of them will, under normal conditions, 
prove a paying investment. The city of Terre Haute will doubtless 
maintain in the future, as it has in the past, a steady, onward growth, 
and will use clay products for buildings and roadways to the value of' 
many millions. of dollars. With large deposits of the raw materials suit-
able in the highest degree for making these products; with the best of 
fuel for burning these materials into their proper shapes, and with seven 
railways stretching in all directions, ready at a moment's notice to carry 
the surplus to less favored cities, there is no reason why a single dollar-
should be sent elsewhere for such products. 
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CLAY COUNTY 
has long been noted as tbe mining center of Indiana. Its bedt~ of non-
caking block coal are the most extensive found in the United States, and 
their development, brought about largely by the energy and acumen of 
a former State Geologist, Prof. E. T. Cox, has added much to the wealth 
and prosperity of the county. The beds of bituminous coal underlying 
the western third of the county are also of great economic value, and 
their working gives employment to many hundreds of men. 
Since 1890, however, another industry based upon the clay resources 
of the county, has come to the front, and bids fair to, in time, outstrip 
even that of coal mining in importance. Brazil, the ·county seat, ha11 
become, since that date, the leading clay manufacturing center of the 
State. Five large companies, each with an invested capital of $40,000 
to $100,000, have been formed, and are to-day busily engaged in making 
from the fire clays and shales of the vicinity many different kinds of clay 
products. Previous to the date mentioned the clays of Clay County had 
received little attention. Two potteries, one of which is still in operation, 
had used the underclay of the vein of coal immediately above the main 
block seam ''I," for making stoneware; and Weaver Bros. had for 21 
years made " stone" pumps from the fire clay beneath the latter seam. 
Other than this no use whatever had been made of a resource which is 
destined to equal in value that of the seams of coal which it accompanies. 
Three or four of the clay manufacturing companies at Brazil conduct 
their business on a basis at which they can defy competition. Thei~ fac-
tories are erected at points where1Joth clay and coal exist, and are readily 
obtained free from all transportation charges. Railways are used only to 
ship the finished products. The largest industry whose plant is so situ-
ated is that of the Monarch Sewer Pipe Company, whose factory is located 
one mile northwest of Brazil, in the S. E. l Sec. 25, (13 N., R. 7 W.). 
Thi!! company manufactures sewer pipe, flue linings, etc., from the under-
clay of the main vein of block coal. The shaft of their coal and clay 
mine is but a few yards from their main building. A section, to the 
bottom of the vein of clay used, discloses the presence of the following 
strata: 
1. Soil and yellow surface clay .................... . 
2. Blue drift clay ("hard pan") .................. . 
3. Gray argillaceous shale ........................ . 
4. Coal (top or "rider" vein) ..................... . 
5. Fire clay (potter's clay) ....................... . 
6. Blue argillaceous shale ........................ . 
7. Dark fissile shale (bituminous) ................. . 
8. Coal-main block "I" ......................... . 
9. Fire clay ..................................... . 
12 feet. 
7 feet. 
33 feet. 
2 feet 3 in. 
3 feet 2 in. 
19 feet. 
1 foot 6 in. 
3 feet 6 in. 
5 feet 4 in. 
I ill 
I 
l 
! 
li 
j 
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The coal, No. 8, is first mined and then the fire clay is taken up. The latter is a light gray in color, free from sulphur or other impurities, hard 
when first mined, but weathers after a few weeks' exposure into a fine grained plastic mass. This makes a strong and durable sewer pipe, which 
with a salt glaze becomes a light reddish brown on the outer surface. Shale, No 6, is a high grade laminated clay, which extends over a wide 
area between the two veins of coal. A mixture of one-third of it with two-thirds of the fire clay burns to a handsome dark brown color, and 
makes a sewer pipe of great strength. Shale, No. 3, is also a good pro-duct for many wares, especially if mixed with either of the above. The men in charge of this factory are practical clay-workers of long experience in other States. They state that the block coal found in the 
vicinity of Brazil can not be excelled for burning clay products. It con-tains less sulphur than any other fuel and, as a consequence, a better glaze is secured on the surface of all wares. The Monarch Company puts out 1,200 car-loads of products each year, the total value of which is about $90,000. 
One-half mile farther north the Brazil Brick and Pipe Company, the pioneer of the new clay industries of central Indiana, has its factory located. Four of the five owners are men whose lives have been spent in clay factories. One of them said: "We tested clays in several different States and those found in the vicinity of Brazil were selected as the best for the business we have in hand. We wanted a clay that would dry quickly without cracking and that would burn safely with a salt glaze. This we have in the underclay of the block coal." 
This company mines its coal and clay from a slope shaft, one-eighth of 
a mile west of their plant, and hauls them to the latter by a tramway. They make of the underclay (No. 9 of the section given above) hollow brick for structural purposes, and vitrified drain tile, to the value of $50,000 annually. By mixing the gray argillaceous shale, overlying the top vein of coal with the fire day, the company has made both drain tile 
and hollow brick of a darker and more handsome finish than when made 
of the clay alone. 
The two shales, Nos. 3 and 6, which aggregate 52 feet in vertical thick-
ness at the Monarch Company's shaft, outcrop in many places along the 
valley of Otter Creek. In a few places No. 3 has merged into a grayish sandrock, beneath which the top vein of coal "K" appears in a vein of 
varying, but never of workable thickness. The potters clay beneath this coal has been used since 1859 in the pottery at Brazil. When properly 
washed and tempered it burns into a close textured ware, buff or gray in color according to the intensity of the heat to which it is subjected. This 
ware is of great strength, and takes a handsome dark glaze with Albany 
slip-clay. One of the best outcrops of this potter's clay is in the 8. E. t. Sec . .17 (13 N., 6 W.). 
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Since 1891 the Indiana Paving Brick Company, whose p
lant is located 
in the western suburbs of Brazil, bas used the gray sha
le (No. 3) from 
an outcrop near the Otter Creek bridge of the I. & I. C. R
ailway, two 
miles north of Brazil. At their pit the bed of shale is 
30 feet thick and 
the underlying coal "K" 2~ feet. The shale is gotten by 
blasting near 
the base of the worked ledge, when large quantities of
 it, sometimes 20 
tons, come tumbling down. It is overlain with three fe
et of shelly sand-
stone, which must be separated and thrown aside. All th
e rest, including 
four feet of yellow surface clay, is loaded onto cars on a
 near-by railway 
switch and hauled to the factory. 
In the exposed ledge the shale is seen to be in laminae 
or layers from 
i to 2 inches thick. Some narrow perpendicular cliffs or faults were 
noticed, down which water, impregnated with oxide of i
ron, bad passed, 
the water in time evaporating and leaving the mineral
 in thin sheets in 
the crevices. 
At the plant a mixture composed of two-thirds of this s
hale, one-sixth 
of surface clay and one-sixth of the blue shale ov
erlying the main 
block coal, "I," is used in making the paving brick. 
Many millions of 
these bricks have been sold in the cities of eastern I
llinois, northern 
Indiana, and especially in Indianapolis. Everywhere 
they have given 
the best of satisfaction. 
On a switch of the "Midland" Railway, one and thre
e-fourth miles 
northeast of Brazil, in the N. W. t Sec. 30, 13 N., 6 W., is the pla
nt 
of the Excelsior Clay Works, erected during the sum
mer of 1895, for 
the purpose of making vitrified products and stoneware.
 The clay used 
will be the underclay of coal "I," which is mined 150 ya
rds northwest of 
the plant, the potter's clay beneath the "·rider" vein an
d the gray shale 
overlying the latter. All of these are of the same cha
racter as found at 
other points mentioned above. The potter's clay outc
rops five feet in 
thickness in the ravine a few yards north of the plant.
 Both fuel and 
clays will be brought direct to the crushing room by mean
s of tramways. 
One mile southwest of Brazil is located the plant of the 
Chicago Sewer 
Pipe Company. This company began in 1893 to make 
sewer pipe from 
the gray shale (No.3) overlying the "rider" vein of coal, and fin
d it 
in every way suitable for their purpose. Their pit is 
situated 100 feet 
south of their plant, and the shale is hauled up over an i
nclined tramway 
and dumped by the side of the dry pan. It is mined b
y stripping only 
the soil, the seven feet of '' bard pan" underlying this 
being used in the 
proportion of one-fourth to three-fourths of the shale. 
The stratum of 
the latter is thirty feet thick. Samples of this shale ha
ve been tested for 
roofing tile by the Wabash Roofing Tile Company, of M
ontezuma, Ind. 
Mr. John Donaldson, the superintendent of the comp
any, informs me 
that it makes a stronger tile and warps less in drying a
nd burning than 
any material be has tried. 
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The Chicago Sewer Pipe Company investigated the clays of Iowa, 
Illinois and Indiana before locating their plant and finally chose the 
present site as the one where clays of a superior quality for making 
sewer pipe could be secured at a minimum cost, and where fuel and 
transportation facilities were of the best. The factory is run to its full 
capacity, and almost the entire output is shipped to Chicago, the demand 
being far greater than the present source of supply. 
The shale (No. 3) by itself, burns to a dark cherry red; mixed with 
"hard pan" or surface drift clay, to a brighter red. It has by bores 
and shafts been proven present on all sides of Brazil to a distance of two 
miles, except to the southeast, where it seems to be largely replaced by 
a sandstone. It has an average thickness of thirty feet over the area 
mentioned, and in most places lies within from twelve to eighteen feet 
of the surface. The blue shale (No. 6 ) overlies the middle vein of 
block coal "I" wherever the latter is found. In some places it contains 
too large a percentage of pyrites to be of value. The underclay (No.9) 
is also co-extensive with the block coal "I," and in the immediate 
vicinity of Brazil is uniform in character and composition with that used 
in the factories mentioned above. 
On the north fork of Otter Creek, in the northern tier of sections of 
township 13 N., R. 7 W., are numerous outcrops of a blue argillaceous 
shale in every way suitable for vitrified products. At the shaft No.8 of 
the Brazil Block Coal Co. ( N. E. ! Sec. 3) it is exposed to a depth of ten 
feet by the side of the railway switch running past the mine. Two seams 
of block coal are mined at this place. The upper one is overlain with four-
teen feet of blue argillaceous shale and underlain with three and one-half 
feet of fire clay, both suitable for manufacturing purposes. The under-
clay of the lower vein of coal contains too much sulphur to be of any 
value. Having the three essentials, raw material, fuel and transporta-
tion present, this is a most inviting site for a paving brick or sewer pipe 
plant. 
In the vicinity of Carbon are also large deposits of commercial clays. 
Of these the ones on the lands of Benj. Simpson have been worked for 
some time. Here is found a surface yellow clay of great purity, large 
quantities of which are used by the Encaustic Tile and Terra Cotta 
Works, of Indianapolis, as a body for red products, it burning into a 
very handsome shade of that color. 
Both of these companies also secure from the Briar Block Coal Com-
pany of Clay City, a fire clay which they use as the main body-clay in 
the production of their wares. The shaft of this company is located one 
mile northwest of Clay City, on a switch of the E. & I. Railway. The 
underclay of the main block coal "I," is the material which is mined 
and shipped. This coal is here found at a depth of 117 feet and the vein 
is but 3! feet in thickness. As a consequence, much of the underclay 
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bas to be handled to make height. The proprietors have worked up a 
good market for it, and during the last year sold over 9,000 tons at 90 
-cents per ton on board the cars. Besides Indianapolis, it was shipped to 
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·Chicago and Cincinnati, where it was made into ornamental brick, fire 
brick and terra cotta. It has essentially the same properties as the under-
clay of similar horizon at Brazil. Its refractory qualities are not as high 
as those of the clays of Montezuma. When ground and wet it becomes 
a very close plastic material, well suited for the uses to which it has been 
put. Immediately above the block coal at this mine are 27 feet of blue 
argillaceous shale, the upper two-thirds of which can be made into vitri-
fied products. 
A stoneware pottery was e-stablished at Clay City in 1846, and has 
been operated continuously since. For many years the clay used was 
-obtainedfrom a pit one-third of a mile farther south inN. W. t Sec. 32 
(10 N., 6 W.) The clay is obtained by stripping 6 to 8 feet of soil and 
surface clay, beneath which it lies in a stratum 5 to 7 feet in thickness. 
,Underlying this is a reddish, rotten sandstone of unknown depth. Crys-
tals of gypsum (selenite) occur in some parts of the clay deposit, but not 
in sufficient numbers to prove deleterious. This clay is very light in 
-color, and has good refractory properties, its one drawback being that the 
ware has a tendency to air-crack while cooling. It was formerly used in 
-quantities in a pottery in West Indianapolis; several thousand tons hav-
ing been shipped there. It brought $1 per ton on board the cars at the 
pit. 
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82 REPORT OF STATE GEOLOGIST. 
On account of the stripping necessary to get at this clay, the present: 
potter, Beryl Griffiths, has gradually abandoned its use, and now secures 
his supply of clay from the land of Robt. Guthrie, 3 miles southeast of: 
Clay City, and one-fourth of a mile from the E. & I. Railway. At this 
point a good potters clay is secured with but little labor from beneath a< 
thin seam of emil, where it is found in a stratum 3~ feet in thickness. 
One-half a mile north of Clay City is the mine of Burger & Burnham. 
The underclay of the worked coal is richer in silica and therefore more 
refractory than that at the Briar Block mine. Mixed with the potters. 
clay from the land of Guthrie in the proportion of one part to two, it 
improves its quality for stoneware purposes, producing a strong, close 
textured product which does not air-crack and which stands up well under 
great heat. 
South of Cloverland, three fourths of a mile, in the bed of a creek on 
the farm of John Williams, is an exposure of good shale 4~ feet .thick. 
Beneath this is a vein of coal 2! feet in thickness which has been worked 
by stripping. At one point where the coal had been eroded son;J.e fine 
examples of "cone in cone" were obtained from the underlying fire clay. 
These appeared as small cone-shaped masses of the fire clay set one 
within another. They had the appearance of small concretionary or 
pressure structures, and were probably caused by the slipping of certain 
of the hardened fire clay layers. 
On the land of Henry Stedman, one and one-half mile west of Staun-
ton, the bituminous coal "L" is mined, the vein in several pl~ces aver-
aging 7 feet in thickness. A drift bowlder clay rests directly upon the 
coal with no shale or slate intervening. Much of the coal may have been 
eroded by the drift before this deposit of clay was made. '•Hard pan''~ 
where the term is correctly used, applies to the second layer of drift or 
bowlder clay, which is usually separated from the first layer by a stratum 
of sand or gravel. It is usually an impervious stratum of hard blue clay 
and constitutes the most common water horizon throughout the drift 
covered area of Indiana. 
The above mentioned deposits of clay and shale constitute all which I 
was enabled to examine personally in Clay County. As has been shown 
they cover a large area of the county and suitable locations for factories 
for their utilization are abundant. Those already erected have proven 
the clays fitted in the highest degree for the making of many products. 
Their orders during the years 1894 and 1895 in many instances exceeded 
their output, and the trade has been so far worked up only in small areas 
of the States of Michigan, Illinois and Indiana. The sewer pipe and 
paving brick industries were scarcely affected by the panic of 1893 -194, 
as many cities kept their unemployed workmen engaged in street repair~ 
and so the demand for these products was increased rather than 
diminished. Taking everything into consideration there is no reasolll 
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-why Clay County should not become as noted for her clay industries in 
the future as she has been for her deposits of block coal in the past. 
OWEN COUNTY. 
Occupying an area of 398 square miles, south of Putnam and east of 
·Clay, is Owen, a county rich in undeveloped mineral resources. The 
·Coal Measures form the surface rocks of its western third, the Millstone 
Grit of its middle third, and the Subcarboniferous of the eastern third. 
Within the last named formations are comprised some highly valuable 
beds of oolitic limestone which are quarried in the vicinity of Romona'-
and Spencer. Three railroads, the Louisville, New Albany & Chicago, 
the Indianapolis & Vincennes, and the Evansville & Indianapolis cut 
.across, respectively, the northeastern, the southeastern and the south-
western corners, leaving the center and northern parts wholly without 
facilities for transportation. 
The West Fork of White River flows across the southeastern corner and 
Eel River across the northwestern, these two streams and their numerous 
'tributaries forming an ample system of drainage. 
The more valuable deposits of clays and shales are found in the town-
ships 9 and 10 N., ranges 5 and 6 W. Here are located the principal 
<loa! veins, in fact the only ones of value in the county. In the imme-
diate vicinity of Patricksburg the main block coal ''I" is found close to 
the surface in thick veins of great purity. On the land of John An-
drews, one-half a mile southeast of Patricksburg in theN. W. t Sec. 15 
t10 N., 5 W.) a slope mine has been worked for some years. Here, with 
the aid of Mr. AndrAws, an experienced miner and geologist, the follow-
ing section was obtained: · 
1. Surface aud yellow drift clay.. . . . . . . . . . . . . . . . . . . . . 5 feet. 
2. Blue gray argillaceous shale ...................... 21 feet. 
3. Coal ''I" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 feet 2 in. 
4. Fire-clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 feet 3 in. 
5. Sandstone ....................................... 31 feet. 
The deposit of shale above the coal is one of the best I have seen in 
the State. It is of very fine texture, free from grit and .all traces of 
nodular iron ore. Belonging to the same horizon it is very similar to the 
seam worked at Brazil into sewer pipe and other products. The fire-clay 
below the coal is, however, inferior in quality, containing a large percent-
age of pyrites and other impurities and presenting a shaly or laminated 
appearance. 
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A short distance north of Patricksburg, in the S. W. -! Sec. 10, are· 
two slope mines where the same shale is exposed to a thicknees of 16 to· 
20 feet. The coal in these mines i$ fully 5 feet thick, pure non-caking 
block, equal to the best in this or any other State. Both fuel and clay 
are here present in almost an inexhaustible quantity. The one thing 
lacking is a railway switch from one of the three roads touching the 
county by which these resources can be carried to the points where 
needed. 
The horizon of coal "B,'! is found from 18 to 25 feet below that of " I,' •-
and the vein outcrops in many places north and northeast of Patricks-
burg. The underclay of this coal is from 3 to 4 feet in thickness, of good 
quality and suitable for terra cotta, and in some places for potter's wares. 
Down the Lick Creek Valley, southwest of Patricksburg, the shale 
overlying coal "I" comes to the surface in a great many places. A rail--
way switch from Woodside could be easily constructed up this valley to 
Patricksburg, and so open up the way for developing many of these de-
posits of shale and underlying coal. 
At Woodside, ,John Andrews has two mines from which the well-known 
"Lancaster Block" coal is secured. The shale overlying the coal is here 
about 13 feet thick. The upper eight feet could be utilized but the lower-
part contains too much bitumen. These mines are located on a switch of 
the E. & I. Railway. A few years ago Mr. Andrews erected a factory at 
this point for the purpose of making fire proofing, vitrified drain tile,.' 
brick, etc. The machinery with which it was furnished was old-fash-· 
ioned, and the kilns constructed were patterned after those used in Scot-
land two centuries ago. As a result it has proven a failure and nothing-
has been done for a year or more. From $10,000 to $12,000 have been-
sunk, one-half enough to have fitted it up in good shape with the latest 
improved machinery. All the essentials of a successful clay industry are 
present, and a plant constructed and carried on in modern style would, 
doubtless prove remunerative; but Old World methods can not compete· 
successfully with those of tM fast striding, onward moving West. 
At the air-shaft of an abandoned mine, 100 yards west of the E. & I. 
Railway at Coal City, and but a short distance from the Clay County line, 
is an exposure of shale of good quality. The land, N. E. -!of S. W. 1. 
Sec. 11 (9 N., 6 W.), belongs toJas. F. Hyatt, who kindlyfurnished me 
with the following section : 
1. Surface and yellow clay.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 feet. 
2. Blue argillaceous shale ............................... 28 feet. 
3. Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 feet. 
4. Fire clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 feet. 
On the S. E. of the S. W. -!of the same section a bore was put down 
94.8 feet through the vein of block coal. Of this distance 47 feet was. 
composed of blue shale and soapstone. 
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Mr. Hyatt is operating at Coal City one of the largest ordinary brick 
yards in western Indiana. More than three millions were made in 1895. 
The clay used is the surface yellow clay, which is here free from lime 
and other impuritie8, and makes a strong and lasting brick which find 
a ready market in many of the towns of the adjoining counties. This 
clay at the yard lies directly over the shale (No. 2) of the above section. 
By putting in additional machinery suitable for the making of paving 
brick, a combination plant could be operated which would doubtless 
prove a success. 
One and three-fourth miles southwest of Freedom, on the land of John 
_ Mcindoo (N. E. l: Sec. 32, Tp. 9 N., R. 4 W.) is a large deposit of pinkish 
red clay which lies near the surface. The first outcrop visited was by 
the roadside about one-eighth of a mile north of the I. & V. Railway, 
where the vein of th'is clay has been proven hy digging to be 6 feet in 
thickness, and overlain with from 5 to 7 feet of soil and yellow clay. 
Just across the road, on the land of Israel Light, (S. W. of S. E. of Sec. 
29,) the same vein comes to the surface. Further north and west it ex-
tends over quite an area, and in places on the lands of A. J. Nelson and 
Jas. Patterson, it has been stripped and shipped for a number of years 
to the Encaustic Tile and Terra Cotta Works at Indianapolis, the En-
caustic Tile Works at Anderson, Indiana, and to Newark, New Jersey. 
Probably 800 car loads have been sold, the clay being hauled in wagons 
11: miles to Farmers Station, where it brought from $1.50 to $2.00 per 
ton on board the cars. 
This is one of the ·high-grade commercial clays of Indiana, being very 
fine grained and in most cases free from grit and gravel, tough and ex-
ceedingly plastic. Streaks of a whiter color occasionally run through it, 
which when present in any quantity deteriorate its value for the uses to 
which it is at present put. That found on the Mcindoo land, above 
noted, contains fewer impurities than at any other exposure visited, and 
it is more accessible to a railway. 
On the land of J. R. Payne, near the center of Sec. 29 (9 N., 4 W. ), 
the same clay outcrops in a ravine. In a well a few rods east of this 
outcrop the following section was exposed: 
1. Surface and yellow clay ..... ·. . . . . . . . . . . . . . . . . . . . . . . . 10 feet. 
2. Blue argillaceous shale .............................. 14 feet. 
3. Pinkish red plastic clay ..... : . . . . . . . . . . . . . . . . . . . . . . . ? ? 
This would tend to prove that the pinkish clay is a decomposed shale, 
and not a surface deposit, as has been formerly believed. This clay is 
used by the Encaustic Tile Company to mix with a less refractory clay 
from Carbon, Ind., in the making of red floor tiling. It is too pure and 
refractory to use alone, twisting and shrinking out of shape under the 
influence of great heat. When it becomes more generally known it will 
probably be put to far more extensive use than at present. 
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Among the jars of clays in the State Museum, collected by S. S. Gorby, 
is one filled with very fine white kaolin, and having on the label the 
name of J. H. Ward, Spencer, Ind. No other data accompanied it, 
and no such person is known in the vicinity of Spencer. That deposits 
of kaolin similar in quality to that of Huron, Lawrence County, occur 
in Owen County, has long been known, yet but little has been done to-
wards developing them. 
An outcrop occurs five miles southeast of Spencer, Aec.12 (9 N., 3 W.), 
on the land of Mrs. Hopewell, a resident of Bloomington, Ind. .A_ slope 
shaft was put in a short distance a few years ago, and excellent samples 
obtained. A. visit to the place showed that the opening had been closed 
by the soil washing down over it. .A_ quantity of the kaolin, stained by 
iron oxide, was lying. near, but no specimens of the better grade were 
secured. In the Geological Report for 1875, p. 359, Professor Collett 
mentioned a similar outcrop as occurring in the N. E. ! Sec. 7 (9 N., 
3 W.), four miles west of the one mentioned above. The kaolin proba-
bly underlies the greater portion of township 9 N., R. 3 W., but the 
thickness and quality of the stratum can only be determined by a more 
extensive investigation of the known outcrops. 
In the vicinity of Gosport are many deposits of the better grades of 
surface clays. In a ravine on the land of D. W. Buskirk, in the north-
ern limits of the town (N. E. ! Sec. 31, Tp. 11 N., R. 3 W.), is an out-
crop of yellow clay which by excavation has been shown to be 8 feet in 
thickness. It is much lighter colored and finer grained than the ordi-
nary surface clays of the surrounding hills, and judging from appear-
ance will make a good dry-pressed front brick. To the west it becomes 
more silicious and approaches in character a fire clay. The surface clays 
overlying the outcropping Knobstone shales are suitable for ordinary 
soft mud brick, and the mouth of the ravine, between the deposit of 
yellow clay mentioned above and the two railways, presents an attractive 
location for a combination plant, capable of making both dry-pressed and 
ordinary brick. 
The Knobstone shale, which forms the lowest surface rock visible in 
Owen County, is exposed in a bold bluff for nearly half a mile just south 
of the junction of the ''Monon'' and I. & V. Railways. This exposure 
is on the lands of Dr. Jno. W. Smith and Maj. A.. H. Wampler, in the 
N. E. t Sec. 31 and theN. W. l Sec. 32 (11 N., 2 W.). This shale is 
grayish blue in color, free from lime and iron impurities, and with the 
proper manipulation makes a good article of buff, pressed front brick. 
Sample. brick from a similar material at Martinsville, Ind., made by 
Boyd, White & Co., of Chicago, are unexcelled in general appearance. 
The railway facilities at Gosport are excellent, and cheap fuel can be ob-
tained from the mines of Greene and western Owen counties. 
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GREENE COUNTY 
comprises an area of 540 square miles south of the counties of Owen and 
Clay. It lies in the form of a parallelogram and is divided into almost 
equal halves by the West Fork of White River, which flows in a south-
westerly direction through the county. This stream is joined at Worth-
ington by Eel .Rinr from the northwest, and below Bloomfield by 
Richland Creek from the northeast. Three railroads pass entirely 
through the county and furnish excellent facilities of transportation for 
its resources. 
'The Conglomerate Sandstone, the western borde{ of which is a most un-
erring landmark of the eastern horizon of the coal measures proper, 
forms the surface rock in fully three-fourths of the county. For this 
reason the best beds of shale and clay, as well as of coal, are found west 
of the main line of the I. & V. Railway, which follows approximately the 
western border of the conglomerate. In the eastern half of the county 
the sub-conglomerate coal "A." outcrops and is mined in a number of 
localities, but can nowhere be relied upon to supply more than a local 
demand. Beds of shale suitable for commercial purposes are rarely 
found above coal "A," but the fire-clay beneath it is oftentimes of excel-
lent quality. 
On a hillside just west of Owensboro, and a short distance north of 
the Bedford & Bloomfield Railway, in theN. E. t Sec. 28, Tp. 6 N., R. 
3 W., .is an outcrop of fire-clay of excellent quality for the making of 
stoneware. It was long used for this purpose at the Reynolds pottery, 
which was located three miles southwest of the deposit. The clay 
stratum is between 3 and 4 feet in thickness and can be reached by easy 
stripping. 
A bed of similar potter's clay is located on the land of L. J. Faucett 
(N. E. :1: of S. E. :1: Sec. 31, Tp. 7 N., R. 4 W.), one-half mile north-
west of Mineral City and but one-eighth of a mile from a switch of the 
B. & B. Railway. It is exposed by the side of a small stream, is 5 feet 
in thickness and covered with a layer of soil 4 feet in depth. This clay 
is grayish-white in color, and contains free silica in sufficient quantities 
to prevent air crackii!g while cooling. It has been tested in the pottery 
at Worthington and found in every way suitable for the making of the 
better grades of stoneware. 
One-half mile south occurs an outcrop of shale in the side of a bluff 
. of Plummer'.,; Creek. The strata exposed at this point are as follows: 
1. Soil and yellow clay .................................. 10 feet. 
2. Gray arenaceous shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 feet. 
3. Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 feet. 
4. Soft blue argillaceous shale . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 feet. 
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The two shales are suitable either for pressed front brick or vitrified 
products. 
The above clay deposits were all that my limited time allowed me to 
visit east of White River. Kaolin, similar to that found in Lawrence 
and Martin counties, is reported by Mr. E. F. Cox, the County Surveyor, 
to outcrop on the land of Jas. Sullivan in Beech Creek Township (S. E. t of N. E. :}, Sec. 10, Tp. 7 N., R. 3 W.), and on that of W. R. Arthur, 
near Newark. The extent and thickness of these beds have not, as yet, been investigate.-], 
At Switz Ciiy, the junction of the I. & V. and B. & B. railways, there 
is found, about three feet below the surface, a thick stratum of tough, 
blue drift clay, which makes a most excellent drain tile. A factory for 
their production has been in operation for 5 years and the annual output 
is constantly increasing. 
One-half mile northwest of the town, on land owned by J. B. Spencer (Sec. 15, Tp. 7 N., R. 6 W.), a vein of" fire clay" 4~ feet in thickness 
underlies a thin stratum of coal. The clay is free from visible impurities, 
and while not of high refractory grade, it will make excellent sewer pipe 
or terra cotta. 
Linton, situated near the western border of Greene County, is one of 
the more important mining centers of Indiana. The coal veins found 
near there range from 4 to 6 feet in workable thickness, and the output 
ranks in quality among the best bituminous. As good deposits doubtless 
occur farther north in Wright and Rmith townships, but a lack of means 
of transportation has, up to the present, prevented their development. 
The shales overlying the coal seams in the vicinity of Linton are, for the 
most part, too far beneath the surface to allow them to be obtained by 
stripping. As a consequence no use has heretofore been made of them. 
The following connected section was obtained at the shaft of the South 
Linton Coal Company (S. W. t Sec. 23, Tp. 7 N., R. 7 W.) and at shaft 
No. 2 of the Island Coal Company, one-half mile farther west. It may 
be taken as representing the average sequence of the strata through the 
worked seams of coal in the region about Linton. 
1. Soil and yellow drift clay ................ . 
2. Grayish, at·enaceous shale ................ . 
3. Dark bituminous shale (black slate) ...... . 
4. Coal (top vein) .......................... . 
5. Fire clay ............................... . 
6. Sandstone, gray, compact ................ . 
7. Light gray argillaceous shale ............. . 
8. Dark blue argillaceous shale ............. . 
9. Coal ................................... . 
10. Hard fire clay, soon merging into sandstone. 
10 feet. 
12 feet. 
9 feet. 
6 in. to 1 ft. 4 in. 
3 feet 4 in. 
18 feet. 
7 to 10 feet. 
17 to 20 feet. 
5 to 6 feet. 
? ? 
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Of these No. 2 is too silicious for use. Fire clay, No. 5, is of good 
quality, but the seam of coal above is too thin for working in connection 
with it. The clay will probably, therefore, never be utilized. 
The shales (Nos. 7 and 8) comprise 24 to 30 feet of material, in every 
way suitable for manufacturing purposes. No. 7 is a soft and unctuous 
fine grained deposit resembling many of the under-clays in general appear-
ance. It is free from sulphur and iron concretions and is the more valu-
able of the two. Having above it a good sandstone roof, and below it a 
bottom of shale, it could be readily and easily mined if occasion should 
arise to take it out by itself. 
No. 8 is darker, harder, and more compact. It forms the roof of the 
worked seam of coal and, where exposed to air in the entries, it has, like 
alliiihales, a tendency to crumble and fall. Much of it, therefore, must, 
in the older mines, be handled, and either stored in worked out areas or 
raised and thrown on the dump. This being the case, and the fuel and 
railway facilities both being present, a factory at Linton for making these 
shales into vitrified products would, without doubt, prove a paying in-
vestment. An analysis of a specimen of No. 8 ·shale, taken from the 
dump at the shaft No. 1 of the Island Coal Company, showed the follow-
ing composition : 
Clay base and sand ................................ 86.40 per cent.* 
Fluxes . . . . . . . . . . . . . . . . . . . . ...................... 13.11 per cent. 
This shows a close approximation to the standard average composition 
of shales used for vitrified products and proves the chemical fitness of this 
shale for such products. 
The fire clay (No. 10) below the worked seam of coal is, in most places, 
very thin, and soon merges into a hard and compact s~ndrock. At the 
South Linton Mine the coal lies directly upon the sandstone which is so 
hard that 'the miners have much difficulty in sinking their sumps, and the 
holes for the placing of the roof props. 
West and northwest of Worthington ar~ many outcrops of shales and 
underclays. A pottery bas been operated on a small scale in that town 
for more than 25 years. The clay has been mostly obtained from the 
land of Mark Hays, three miles west of W ortbington. The stratum lies 
beneath an outdrop of coal "B," is but 2~ feet in thickness and requires 
much washing to remove the impurities. A better quality of potter's 
clay bas recently been tested and will be hereafter used. It is from the 
land of H. 8. Shouse, (Sec. 12, Tp. 8 N., R. 6 W.) where it occur!> in 
quantity. 
Northwest of Worthington a vein of coal from 2 to 2~ feet in thick-
ness has been passed through in digging many wells. Below this is a 
vein of fire clay 3 to 4~ feet in thickness and suitable for terra cotta and 
'''Lyons, chemist. For complete analysis see table at end of chapter. 
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kindred uses. In most places this merges into a fine grained shaly sand-
stone. Such a deposit of fire clay was found on the land of Chas. Day-
hoff (S. E. t Sec. 15,) and on that of Mr. Darnell (S. W. t Sec. 10,) 
both in Tp. 8 N., R. 6 W. 
At the time of my visit a seam of coal on the land of Mrs. S. J. Ful-
ler, (S. W. t of N. W. t Sec. 12, Tp. 7 N., R. 6 W.,) was being mined 
by stripping. The following section had been exposed : 
1. Soil and surface clay ............................. 4 feet. 
2. Drab, argillaceous shale .......................... 4 feet. 
3. Coal ............................................ 2 feet, 2 in. 
4. Fire clay ........................................ ? ? 
Nos. 2 and 4 are both free from grit and above the average in quality. 
The location, however, is too distant from transportation to allow them 
to be of present value. 
Among 'the clays collected by the former Geologist, S. S. Gorby, is one 
bearing the label of Sol. Davis, Worthington, Indiana. No notes accom-
pany it, and letters written to the address on the label have received no 
response. It is a gray underclay of good quality, as evinced by the fol-
lowing record of its analysis made by Dr. J. N. Hurty and given on the 
label: 
Silica (total) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63.25 
Alumina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.81 
Clay base and sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88.06 
Magnesia...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.01 
Lime ..... :........................................ .48 
Ferric oxide.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.04 
Fluxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.53 
'*Moisture and volatile . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.33 
This proves its fitness for either terra cotta or sewer pipe. 
The above comprise the principal clays of note in those parts of Greene 
County which I was enabled to visit. That many others occur, espe-
cially in the northwestern part of the county, there is no doubt. These 
will in time be investigated and brought to public attention. Meanwhile, 
those mentioned are sufficient in quantity and quality to merit the in-
vestment of capital for their development; and where fuel is easy of 
access and railway facilities at hand, no fears may be felt as to the success 
Df such investment. 
'''This probably includes some potash and soda. 
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SULLIVAN COUNTY. 
On the western border of the State, just south of Vigo and west of 
Clay and Greene counties, is Sullivan, a county whose mining interests 
are rapidly becoming of great importance. 
It comprises 443 square miles, all of which are underlain with the Coal 
Measure rocks. The Wabash River forms the western boundary of the 
county and receives from the east Turman's, Turtle and Busseron creeks, 
which branch anQ. ramify into all portions of its area. The eastern part 
of the county is broken, and the soil, except the low ground near streams, 
is comparatively poor. The western two-thirds is for the most part level 
prairie, or river terrace, and possesses a much richer soil. 
Two coal seams of workable thickne~s are mined at many points in the 
eastern half of the county. The main line of the Evansville & Terre 
Haute Railway passes north and south through the county, and marks, 
approximately, the western limit of mining operations, as west of that 
railway the thicker veins of coal are found at too great a depth to allow 
of profitable working. The principal exposures of carboniferous shales 
and fire clays are, therefore, east and northeast of. Sullivan, the county 
seat, which is located in almost the geographical center of the county. 
Near the foot of the bluff bordering the bottoms of Busseron Creek on 
the land of Lewis Eaton (N. i of S. E. t Sec. 36, Tp. 8 N., R. 9 W.), 
a shaft has been recently put down through the top vein of coal, which 
at this point is about 25 feet below the surface. The mine was not being 
worked at the time of my visit, but the following section was secured of 
the strata exposed in the shaft : 
1. Soil and drift clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 feet. 
2. Blue, argillaceous shale .......................... 17 feet. 
3. Dark, bituminous shale. . . . . . . . . . . . . . . . . . . . . . . . . . 2 feet. 
4. Uoal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 feet 2 in. 
5. Fire clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ? .... 
Shale No. 2 is a bard, compact, fine grained material which weathers 
freely on the dump into a plastic mass, valuable for many products. No 
samples of the fire clay underlying the coal were obtainable, but it is 
doubtless similiar to that underlying the same coal farther east. This 
mine is one-fourth of a mile south of the I. & I. S. Railway and one and 
one-half mile east of the E. & T. H. Railroad. 
The mine of Watson, Little & Co. is the third one operated east of 
Sullivan and is located by the side of the main line of the I. & I. S. 
Railway. Both veins of coal have here been worked, but the upper one 
has been recently abandoned, as the output from it, when allowed to 
stand any length of time, air slacks too rapidly to be of value. If used 
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immediately after being mined, it is, however, an excellent fuel. The 
upper vein is 49 feet below the surface and the lower one 93. An air 
shaft was being sunk at the time of my visit and the material from it 
gave excellent oppo:r:tunities for examining the character of the strata 
.above the first vein. Of them the following section was obtained: 
1. Surface soil and clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 ieet. 
2. Gray argillaceous shale ............................... 23 feet. 
3. Blue argillaceous shale containing remains of fossil 
plants ............................................ 16 feet. 
4. Bituminous shale, fissile .............................. 2 feet. 
5. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 feet. 
6. Fire clay-dark plastic .......................... , . . . . 6 feet. 
Of these, all of shale No. 2 and the upper half of No. 3, comprising 
:31 feet in vertical thickness, are suitable in the highest degree for vitri-
fied brick and similRr wares. The fire clay will make a good grade of 
terra cotta, and may be mixed with the overlying shales for vitrified 
products, but it evidently contains too high a percentage of the fluxes 
for refractory purposes. The three things necessary for the production 
of clay products, viz. : raw material, fuel and transportation, are here 
present in one spot. Where so combined the finished products may be 
made at prices that will defy competition. Moreover, if a plant should 
be located here, the top vein of coal would supply an excellent fuel, as 
it could be mined only as needed, thus preventing the air-slacking for 
which it is now condemned. 
At Farnsworth, one-half mile east (N. W. t of N. E. t Sec. 32, Tp. 
8 N., R 8 W ), is located the large mine of Hancock and Conklin. 
This mine was opened in 1880, the energetic proprietors digging the shaft 
with their own hands. The first year or two only the top vein of coal 
was worked, but here, as elsewhere, its quality is inferior to that of the 
lower vein, and only the latter is now mined. The shaft is located on 
the I. & I. S. R. R. , and a section through it to the bottom of coal '' L" 
is as follows: 
1. Soil and drift clay ................................ 12 feet. 
2. Gray arenaceous shale ............................ 17 feet. 
3. Blue argillaceous shale.. . . . . . . . . . . . . . . . . . . . . . . . . . . 8 feet. 
4. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 feet 4 in; 
5. Fire clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 feet. 
6. Bastard grayish limestone. . . . . . . . . . . . . . . . . . . . . . . . . 2 feet 6 in. 
7. Blue argillaceous shale with occasional nodules of 
iron carbonate ............................... 18 feet. 
8. Bituminous shale, fissile. . . . . . . . . . . . . . . . . . . . . . . . . . 3 feet. 
9. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 feet 6 in. 
10. Fire clay soon merging into gray, sandy shale . . . . . . ? ? 
The top shale, No. 2, contains more silica than that at Watson, Little 
.& Co.'s mine, and its quality for making vitrified material is, therefore, 
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-somewhat impaired. On the other hand shale No. 7 is of better quality 
than there, being a fine grained, gritless material. All of fire clay No. 
-5 and 15 feet of No. 7 shale can be utilized for paving brick or sewer 
-pipe. 
Two miles farther east, on the land of Robert Pigg (N. E. t of N. E. 
l Sec. 34, Tp. 8 N., R. 8 W. ), a mine bas recently been opened to sup-
ply the local trade with coal. The shaft, sunk only through the upper 
vein, disclosed the following strata: 
1. Soil and yellow clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 feet. 
2. Shaley "pepper and salt" sandstone ............... fl feet. 
3. Blue argillaceous shale ............................ 16 feet. 
4. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 feet 4 in. 
· 5. Fire clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ? ? 
Samples of the shale and fire clay show them to be in every way suit-
.able for vitrified products. This mine is seven miles east of Sullivan 
and three-fourths of a mile north of the I. & I. S. R. R. 
The "Jumbo" mine of the Jackson Hill Coal Company is located in 
the 8. ]' Sec. 10, Tp. 8 N., R. 8 W. It is probably the largest mine 
·()perated in the county. The lower seam of coal is worked, the upper 
()De not being present where the shaft was sunk. The only commercial 
·day at the mine is an unctuous blue shale, remarkably free from grit 
and fine in texture, which overlies the coal for a thickness of 14 feet. 
Above it is 8 feet of sandstone and 5 feet of surface soil 
The coal, here 51 feet thick, rests upon a blue shale, instead of a fire 
·day. The same conditions exist at the "Star City" mine, two miles 
northwest of the "Jumbo." 
In general it may be stated of this region that wherever the upper 
-seam of coal exists it is overtopped with 15 or more feet of shale and 
underlain with from 6 to 9 feet of fire clay, both of which are suitable 
for vitrified products. Between the two veins of coal, and overlying the 
~ark bituminous shale which forms the roof of the lower vein, is also 
-from 15 to 25 feet of an excellent argillac~ous shale. 
For a number of years a mine was worked at Sullivan, the shaft being 
~ocated about 200 yards north of the E. & T. H. station. Owing to liti-
.gation it was abandoned about 1891, and no one could be found who was 
:able to give information concerning the strata. passed through above the 
coal. The vein work~d was about 250 feet below the surface. From 
the clay underlying it a Mr. Pollock made, for a time, vitrified drain tile 
and paving blocks for sidewalks. His plant was located near the coal 
shaft, and was abandoned soon after work ceased at the mine. The ma-
chinery, engine, pug mill, etc., as well as one down-draft kiln and 200 
feet of shed room, still remain in position. 
A short distance north of Carlisle, by the side of the E. T. H. Rail-
way,, Mr. J. P. Walls is at the present time manufacturing, on a small 
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scale, fire and ornamental brick from the vein of fire-clay 8 feet thick 
which underlies the top vein of coal. He informs me that this clay 
withstands great heat with but little shrinkage, and the products do not 
crack in drying or burning. The top coal at that point is 3 feet thick 
and gives good satisfaction as a fuel in burning ordinary brick, of which, 
he makes large numbers. 
But one deposit of potters clay is known to occur in Sullivan County •· 
though many of the more plastic underclays could probably be used for 
that purpose. The one mentioned is found in the S. W. ! Sec. 9, Tp. 6· 
N., R. 8 W. It is a light gray clay of great purity, and was for a long 
time used at Pleasantville in making a better grade of stoneware. The 
stratum of clay has an average thickness of about 3 feet and is readily· 
accessible. 
From a lack of time I was not enabled to visit the northeastern town-
ships of Sullivan County, where it is very probable that outcrops of 
shales and underclays of even greater value than those menti~med occur .. 
I can only hope that what I have written will call the attention of the 
owners of coal lands and the citizens of the county generally to these 
hitherto wholly neglected resources in their midst, and that steps will 
soon be taken which will eventually lead to the erection of factories for 
their utilization. 
KNOX COUNTY 
comprises one of the most fertile sections of southwestern Indiana. The· 
Wabash River forms its western boundary and White River its eastern 
and southern. The broad valleys of these streams form a large portion. 
of the surface of the county and greatly increase the average richness of 
its soils. Five hundred and forty square miles are comprised within its 
bounds. The upper or barren coal measures form the surface rocks of the· 
greater part of this area. The lower or productive measures underlie the 
whole county, but at such a depth as to prevent the remunerative mining 
of coal, except at a few points along the eastern border, where the prin-
cipal veins of these measures outcrop in the bluffs of White River. 
The upper or barren measures are made up for the most part of alter-
nating strata of sandstone and shales. At intervals are thin beds of 
" rash" coals of no economic value. The total thickness of these depos-
its is more than 300 feet, and above them lie, in most parts of the· 
county, from 50 to 75 feet of drift, alluvium or loess, which hide the-
more compact rock strata from view. For example, at Vincennes, the· 
county seat, the first sandstone found in a test bore put down in the City 
Park was at a depth of 71 feet, and the first vein of coal of workable-
thickne5s at a depth of 383 feet. 
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With so great a covering of surface deposits it is difficult to locate the 
"Underlying shales and fire-clays. At Vincennes two shafts have been 
sunk and the coal mined. One of these has been recently abandoned. 
The other, the Prospect Hill Mine, is being worked for the local trade. 
The shaft was sunk in a comparatively low place near the Sugar Loaf 
Mound, one and one-half miles southeast of the City Hall. The worked 
vein of coal, probably " M," is found here at a depth of 355 feet. It is 
4 feet thick and has above it. a stratum of fine grained, gray arenaceous 
.shale, 42 feet in thickness. This forms an excellent roof, being massive 
instead of in laminre, and when blasted breaking with a conchoidal frac-
<ture. An analysis of this shale by Prof. Noyes shows its composition to 
.be as follows:* 
Clay base and sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84.84 
Fluxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.94 
Comparing this with the standard composition of clays suitable for 
vitrified products (see p. 54), we find it varying but slightly, and that 
towards a greater purity. Future tests in the kiln will most probably 
prove what the chemical composition intimates, and show conclusively 
the fitness of this shale for paving brick and kindred products. 
The under clay beneath the coal at the Prospect Hill Mine has been 
·pierced to a depth of ten feet without reaching the bottom. It is a dark 
gray plastic material, of exceeding fine texture, and with an occasional 
trace of stigmaria. An analysis of a sample of clay from the same 
stratum taken from the mine of the Vincennes Coal Co., one-half mile 
northeast, was made a few years ago by Dr. J. N. Hurty. Mr. Frank 
Clarke, the present e>perator of the Prospect Hill Mine, has kindly pro-
·cu:ved me a copy of this analysis as follows : 
Silica (total)........... . . . . . . . . . . . . . . . . . . . . . . . . . . 65.315 
Alumina....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28.473 
Clay base and sand.. . . . . . . . . . . . . . . . . . . . . . . . . . 93.788 
Lime ........ "".................................... .179 
Magnesia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 7 41 
Ferric oxide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.120 
Fluxes.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.040 
Moisture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .170 
"'This clay burns a yellowish white and will make excellent fire brick." 
J. N. HURTY, 
Analyst. 
It can also be made into terra cotta, sewer pipe, and fire-proofing for 
walls and chimneys. Two feet of the clay has to be blasted out in all 
the entries for height. Most of this is stored in worked out areas, but 
'''For complete analysis, see table at e"lld of chapter. 
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hundreds of tons of it and the shale above the coal are raised to the dump. 
where they soon weather into a fine plastic mass. 
In the vicinity of Edwardsport, in the northeastern part of Knox 
County, three seams of workable coal outcrop. These were designated 
as "K," "L" and "M," by Prof. John Collett, who studied them in 
1873. One and one-fourth miles north of Edwardsport (N. E. !, Sec. 
36, Tp. 5 N., R. 8 W.), a slope shaft was put into a hill in 1895. Thi& 
is known as the Hoffman Mine. Test bores put down in the side of the 
hill above the shaft show the presence of the following strata : 
1. Soil and drift clay ............................ . 
2. Blue arenaceous shale ......................... . 
3. Coal " L " .................................... . 
4. Fire clay ...................................... . 
·5. Blue argillaceous ohale ........................ . 
6. Dark bituminous shale (black slate) ............. . 
7. Coal "K" .................. , ............ . 
8. Fire clay ..................................... . 
12 feet 
10 feet 
3 feet 2 in. 
3 feet 4 in .. 
39 feet 
3 feet 
5 feet a in. 
2 feet 
The fire clay No. 4 is very similar in appearance to that found at Vin-
cennes, and can be used for the same purposes. The blue shale No. & 
bas the fine texture and unctuous feel characteristic of the better grades. 
of materials suitable for hollow brick, pre sed front and paving brick, 
and kindred products. 
Nearer town, in the S. E. ! Sec. 35, the fire clay at the level of coal 
"L," was found to be 9 feet thick. Just south of the I. & V. Rail way 
station an exposure of shale suitable for pre~sed front bri~k lies alongside 
the railroad track. It is 6 to 8 feet in thickness and overlies coal " L,',_ 
which is here exposed to a depth of about 3 feet. · 
At the Keith mine, tbree·fourths of a mile south of Edwardsport (N. 
E.! Sec. 4, Tp. 4 N., R. 8 W.), the fire clay beneath coal "K," which 
is here worked, is about 4 feet thick, but is much inferior in quality to 
that found below "L," higher up. It is more silicious than the latter, 
and contains some pyrites, and many stigmaria and other plant remains. 
A short distance below this (S. E. i Sec. 4) coal "K" outcrops at low 
water mark in the bed of White Rivet·. At this point it is overlain with 
a black calcareous shale, above which is a dark-colored limestone; the 
two together aggregating about 8 feet in thickness and eontaining numer-
ous fossils, among which are sections of some very large crinoid stems 
and spines. · 
In general, it may be stated of the area in the vicinity of both Ed-
ward~port and Bicknell, that the fire clay beneath the top vein of coal: 
(" L,") and the blue shale overlying the bottom vein (" K,") are both of 
excellent grade for manufacturing. At Bicknell the top vein lies 42 feet 
below the surface, and the lower vein 92. Both are worked, and th& 
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fire clay and shale above mentioned aggregate about 14 feet in vertical 
thicknes8. 
The location of a large clay industry at either the Prospect Hi Mine 
near Vincennes, or the Hoffman Mine north of Edwardsport, can not 
but prove a paying procedure. At both places raw material in abund~ 
ance and of excellent quality for many products, is found. At both, 
fuel for burning this material is plentiful. The Hoffman Mine has a rail-
way switch already completed. One can easily be constructed to the 
Vincennes mine, and the latter being placed in connection with the four 
railways entering that city, will then have the better transportation facil-
ities. As I have before stated, where raw material, fuel and transporta-
tion are found in one spot, clay products can be produced at prices that 
will defy competition. 
DA VIESS COUNTY. 
Lying south of Greene and west of Martin County is Davie8s, one of 
the better agricultural counties of southwestern Indiana. It comprioes 
an area of 424 square miles, the larger part of which is covered with the 
rocks of the coal measures. The West Fork of White River forms the 
western boundary of the county and tJJ.e East Fork the southern boundary, 
the two uniting at the southwestern corner. The northeastern part of 
the county is quite broken with the characteristic hills and ridges of the 
conglomerate sandstone which here forms the surface rock. The western 
and southern parts are more level, with better farming lands especially 
suited to the raising of wheat which is the. staple crop. 
Washington, the county seat, secured in 1891 the shops of the Balti-
more & Ohio Southwestern Railway. Since that date it has almost. 
doubled in size, possessing at the present a population of about 8,fi00. 
Within its immediate vicinity are the principal coal mines of the county, 
as well as the larger deposits of commercial clays which lie close enough 
to railways to admit of profitable working. Many shafts have been sunk 
and bores put down east and south of Washington. These prove the 
presence of shale and fire clay deposits in abundance, though in but few 
places do they come so near the surface as to admit being worked by 
stripping. . 
One of these is two miles north of the city on the land of Mrs. R. Shep-
herd (S. E. t Sec. 14, Tp. 3 N., R. 7 W.), where a blue argillaceous 
shale outcrops along the banks of a small stream. The shale is exposed 
to a depth of 10 feet, and is overlain with 5 feet of homogeneous yellow 
clay of excellent quality. The two can be mixed and be made into dry 
pressed brick, paving brick and many other products. 
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One-half mile south of the depot of the B. & 0. S. W. R. R., at the 
point where the bridge on the Petersburg road crosses the cut of an old 
railway switch, is an outcrop of ''soapstone," or soft unctuous shale 20 
feet thick. The switch could be easily replaced and the deposit utilized. 
The clay is of the better quality, and mitable for many purposes. 
At Cable & Kaufmann's No. 4 mine (8. W. t Sec. 3, Tp. 2 N., R. 7 
W.) the seam of coal mined is so thin as to necessitate the removal of 
several feet of material either above or below, in order to make height 
for mules and cars. The fire clay beneath the coal is one of·the best 
underclays for terra cotta and similar products that has come to my notice. 
It is of very fine texture, and free from the impurities that many such 
clays contain. Thousands of tons of it are raised each year, and up to 
the present the dump pile has been its landing place. The vein is said to 
be 7 feet thick, of which the upper 2f feet is taken out. Above the coal 
is a soft, gray, argillaceous shale, which can be mixed to good advantage 
with the fire clay, and the two made into vitrified products. 
A few rods south of this mine a bore was recently put down 800 feet 
in search of coal. At this depth a strong flow of mineral water was 
obtained which has continued unabated. This water has proven bene-
ficial for many diseases, and at the time of my investigation large 
quantities were being carried away daily in jugs and kegs by the people 
of Washington and vicinity. The owners of the well bad had an anal-
ysis of the water made by Werner & Simonson, of Cincinnati, which 
showed the presence of the following mineral salts in the quantities 
given: 
Grains 
per Gallon. 
Calcium sulphate-Gypsum salts (CaS0 4 ) • • • . . • . • . . • . • . • . 75.712 
Calcium carbonate-Salts of lime (CaC03 ) • . . . . . • . . . . . . . . . 9.256 
Magnesium chloride-Salts of magnesia (MgC1 2 ) • • • • • • . • • . 88.480 
Magnesium bromide-Salts of magnesia (MgBr 2 ).... • • • . • . .605 
Potassium sulphate-Potash salts (K2S04 )................ 7.168 
Sodium sulphate-Glauber's salts (Na 2S04 ) ••....•........ 488.088 
Sodium chloride-Common salt (NaCl) ................... 1014.336 
A record of the bore put down at the well as kept by Cable & Kauff-
man shows the presence of the following strata above the second vein of 
coal: 
1. Soil and drift .................................. 13 feet. 
2. Gray arenaceous shale .......................... 16 feet. 
3. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 feet 6 in. 
4. Fire clay ...................................... 7 feet 6 in. 
5. Gray argillaceous shale ......................... 12 feet. 
6. Blue argillaceous shale ......................... 13 feet. 
7. Gray sandy shale ............................... 22 feet. 
8. Blue argillaceous shale ......................... 36 feet. 
9. Dark bituminous shale . . . . . . . . . . . . . . . . . . . . . . . . . 6 feet. 
10. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 foot 6 in. 
11. Fire clay ...................................... 11 feet 6 in. 
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Of these Nos. 4, 5, 6, 8 and 11 are clays suitable for manufacturing 
purposes. These aggregate 80 feet out of a total of 146-and, taken in 
connection with the coal and the switch already in place, form a combi-
nation hard to excel for a great clay manufacturing site. 
At the old Wilson shafts, Nos. 1 and 2, just east of the corporate 
limits of Washington, coal "L", which has been largely worked out, is 
underlain with 7 feet of fire-clay. Beneath the latter _is a gray sand-
stone 5 feet in thickness. This overlies a blue argillaceous shale, which, 
according to bores made by Thomas Wilson, one of the former owners 
of the mine, is 37 feet thick. Mr. Wilson, who is an experienced 
observer, states that the shale closely resembles that used at Clinton for 
the making of vitrified street brick. 
Numerous bores have been put down between Washington and the 
town of Montgomery, six miles east. These all prove the presence of 
the carboniferous shales in large quantities. At the mine of the Daviess 
County Coal Company, just west of Montgomery, large quantities of the fire 
clay underlying the worked seam of coal have to be removed. Although 
of excellent quality it is not utilized but is relegated with other refuse to 
the dump pile. The large expense neces~ary to mine and raise it is thus 
totally lost. 
Three·fourths of a mile southwest of Montgomery (S. E. t Sec. 27, 
Tp. 3 N., R. 6 W.), near the residence of Mike O'Heffernan, an outcrop 
of potter's clay 3 feet thick occurs by the roadside. It has been tested 
and proved of good quality for the making of ordinary stoneware. 
Some excitement has been created in the vicinity of Washington by 
the statement that gold and platinum had been found in paying quan-
tities on the farm of Cross Bros. (N. E.-!- Sec. 17, Tp. 2 N., R. 6 W.). 
A visit to the place showed that a shaft had been sunk to a depth of 14 
feet, disclosing the following strata : 
1. Soil and surface clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 feet. 
2. Dove-colored argillaceous shale . . . . . . . . . . . . . . . . . . . . . . . 6 feet. 
3. Dark bituminous shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 feet. 
Shale No 2 is a soft "soapstone," divided into thin layers or laminre, 
between which is an incrustation of oxide of iron. This was pointed 
out to me as the gold-bearing material, and the statement was made by 
Mr. F. M. Cross that it had been assayed and found to contain gold to· 
the amount of $36 to the ton. It is needless to say that such a state-
ment is absurd. The shale will make a fair quality of vitrified brick or 
sewer pipe, but all the gold or platinum contained in forty acres of it 
would not pay one-eighth of the amount spent in sinking the shaft. 
The yellow surface clay found in the vicinity of W asbington is in 
quality much above the average of the surface drift clays of the counties 
to the north. It is almost wholly free from lime or other pebbles, is very 
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fine grained, and the deposits, averaging 15 to 18 feet in thickness, are 
of uniform character throughout. It can be made into a fine, dry-
pressed front brick. The ordinary soft mud brick made from it are 
harder, tougher and of better quality generally than those made of the 
drift clays to the north. Mixed with fire clay or shale in the ratio of 
1 part to 3, this clay will add to their value for making many products. 
Within two years more than three millions of vitrified brick and block 
from Evansville, Ind., and Athens, 0., have been shipped to Washing-
ton and put down in the streets. These have cost from $10 to $14 per 
thou~and. The raw material for making them and the fuel for burning 
them was to be found in abundance within two miles or less of the spot 
where they were laid. The sum sent out of the county in payment for 
this paving material would have paid for a good plant for manufacturing 
it, which would have furnished labor for many hands. 
The B. & 0. S. W. and the E. & I. railways, or their switches, pass 
through the leading deposits mentioned above, and connect the city of 
Washington with numerous towns in Illinois and Indiana where paving 
brick and other clay products will in the future be used in quantity. 
The people of Washington should see to it that a factory is soon erected 
for utilizing on a large scale some of the excellent clay materials with 
which the city is surrounded. 
MARTIN COUNTY 
comprises an area of 340 square miles of territory lying south of Greene 
and east of Daviess County. Its surface is very rugged and broken, not 
more than one-third being capable of cultivation. The East Fork of 
White River enters the county near the middle of its eastern border, 
and flows in many meandering curves to near the southwestern corner, 
where it turns to the west and forms a small portion of the southern 
boundary. This stream and its main tributaries from the north and 
south have been the chief agents in carving the surface rocks into fan-
tastic shapes and ploughing those deep gulches and valleys which are so 
prominent a part of the scenery of the county. 
The Coal Measure rocks form but a small portion of the surface, and 
that only on the tops of the higher and more prominent hills. The for-
mation prevailing over the greater part is the millstone grit, or conglom-
erate sandst0ne. This is most commonly an even grained sandstone of 
a reddish brown color, the lower part, only in a few places, containing 
the agglutinated quartzose and other pebbles to which the name "con-
glomerate " rightfully belongs. 
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The sub-conglomerate coal "A" is mined at a number of places in the 
<Jounty and outcrops at many more. The under-clay aecompanying this 
seam of coal is a light gray plastic material. Its refractory qualities are 
not of the best, but are sufficient for potters' use, and large quantities of 
stoneware have in the past been made from it at both Loogootee and 
Shoals. 
At the foriJ;ler place a pottery was started in 1842 by Upton Stuckey, 
and continued in operation until 1892. The clay used was obtained 
from beneath coal "A" on land now owned by Mrs. Charlotta Wood, two 
miles north of Loogootee. The stratum of clay is here three feet thick, 
and is obtained by easy stripping. The same clay outcrops in one or two 
other places on the same land, but the stripping necessary to get at it is 
much more extensive. According to Mr. Stucky it makes a "nice blue 
stoneware which does not check in drying." Two other potteries have 
in the past drawn their supplies of clay from this same deposit. 
At Shoals a pottery was established about 1870, and continued in op-
-eration until 1892, when it was merged into the Indiana Clay and 
Specialty Works, which manufactures stoneware, vases, etc., on a more 
extensive scale. The clay used is of two kinds, and is secured at Samp-
son's Hill, two miles southeast of Shoals, in theW.~ Sec. 6 (2 N., 3 W.), 
where the following section was obtained from the top of the hill through 
the under clay of the coal : 
1. Hard, gray-pinkish sandstone ...................... 1 foot 6 in. 
2. Soft dark blne clay ................................ 6 feet. 
3. Coal ............................................. 1 foot. 
4. Light gray potter's clay ........................... 4 feet 6 in. 
Of these Nos. 2 and 4 are combined in varying proportions according 
to the kind of wares required. Both are comparatively free from im-
purities, and contain silica in the proper proportions to prevent air-
<lracking while drying and cooling. 
Kaolin, of the same nature as occurs in Lawrence County, outcrops at 
a number of places in the eastern half of Martin County, and in a few 
instances the beds have been worked on a small scale, though not suffi-
ciently to determine their maximum thickness, or to develop the better 
portions of the deposits. On the south side of White River in the N. 
W.! Sec. 27 (3 N., 4 W.), two and one-half miles west of Shoals, and 
{)De-half mile from the B. & 0. 8 W. Railway, Messrs. Johnson and 
Chenoworth have put a slope or drift shaft 40 feet into a bed of this clay. 
The kaolin here is 4~ to 5 feet in thickness, but is not uniform in char-
acter, three or four varieties being mixed and inter-stratified in irregular 
layers. Of these the uppermost is a hard, semi-transparent, milky col-
{)red clay; the next lower a soft chalky white to cream colored ; the third 
layer a hard dark amber brown to black, containing much iron oxide, and 
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. the fourth or bottom layer a dirty yellowish brown clay of much hard-
ness. The shaft was put in more for prospecting purposes than anything-
else, and but little of the kaolin has as yet been used. A bore put down 
on the opposite side of the ridge proved the presence of this kaolin 
stratum at a depth of 40 feet. 
The following are some of the points south of White River in Martin. 
County, at which the kaolin is known to outcrop : 
1. Land of Dr. Thomas Ritter, near Willow Valley (N. E. l Sec. 
15, 3 N., 3 W.) 
2. Land of Dr. Thomas Ritter, near Willow Valley (S. W. t Sec. 
14, 3 N., 3 W.) 
3. Land of A. W. Stewart, near Pleasant Valley (S. E. of S. E. t 
Sec. 5, 2 N., 3 W.) 
4. Land of -- --, near Pleasant Valley (S. W. t Sec. 6, 
2N., 3W.) 
North of White River the kao'lin outcrops in a number of places, but 
two of which I had time to visit. One of these was near the base of the 
north slope of the hill on which the town of Dover Hill is located. 
Here on the land of James Yarnell (N. E. t, Sec. l, Tp. 3N., R. 4 W.), 
a slope shaft about 50 feet long, and constructed in a crude manner, was 
put in a few years ago to determine the thickness and quality of the 
stratum. 
Above the kaolin is a soft pinkish sandrock, which crumbles readily 
when exposed to air. The props supporting this roof had in places de-
cayed away and allowed the crumbling sandstone to fall down and cover 
the entry to the depth of several feet, so that much difficulty was ex-
perienced in getting into the shaft. Once in, the kaolin stratum was 
found to be between 5 and 6 feet in thickness. This, for the most part, 
was an amorphous pinkish brown material, made up of small granular 
masses. The color was evidently due to its being impregnated with the 
oxide of iron by the leaching of the surface waters through the over-· 
lying sandstone. In the upper part of the stratum were many nodular 
masses three inches in diameter or les~, and exteriorly somewhat re-
sembling geodes in appearance. These were easily broken by the hands, 
the interior being a soft, pearly white, opal-like mass of pure kaolin. 
When exposed to the air this loses its transparent properties, and hardens 
in a few weeks into a flint-like body. At intervals in the stratum of 
kaolin are found large irregular masses of hard gray limestone contain-
ing many fragments of crinoid stems and other small fossils. These 
have been supposed to be pieces of the stratum of limestone which has. 
been dissolved out of the space now occupied by the kaolin. At the 
base of the stratum of the latter is usually found numerous rough lamel-
lar masses of iron oxide (limonite) averaging about 6 inches in thickness. 
These rest upon a dark soapstone or shale, the depth of which could not. 
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be determined. A careful examination of the surroundings leads me to 
believe that the stratum of kaolin will thicken somewhat, and become 
much purer in quality back farther under the hill. The same stratum 
{)Utcrops again on the south side of the hill or ridge upon which Dover 
Hill is situated, and undoubtedly underlies the whole ridge at a depth of 
125 to 140 feet. The greater part of this tract of land belongs to.Dr. 
A. W. Porter, of Loogootee, who is considering the feasibility of putting 
in a slope shaft on the northeast side of the ridge, and working the full 
thickness of the kaolin. 
Three-fourths of a mile south of the Indian Springs Hotel, on land be-
longing to Robt. Kregg, Silverville, Indiana, in theN. W. t Sec. 20 (4 
N., 3 W.), is a large deposit of kaolin which was worked for some time, 
but is now abandoned. A horizontal shaft enters the side of a large hill, 
and on entering it the same soft, shelly, pinkish sandstone is seen above 
the deposit as was noticed at Dover Hill, seven miles to the southwest. 
-Several tons of the pinkish brown variety of the clay were beneath a shed 
to which a tramway from the mine was constructed. Numerous pieces 
-of the accompanying lamellar iron ore were scattered about the mouth of 
the shaft, but none of the intermingled limestone was noticeable. The 
same underlying shale was present as at Dover Hill. In the side entries, 
100 to 150 feet back from the entrance, the upper half of the vein of 
kaolin, here 4~ feet thick, was pure white, and almost equal in 'quality 
to the best of that found at Huron, Lawrence County. No one was 
present about the mine, and I could not ascertain what disposition had 
been made of that taken out, nor why the mine had been abandoned. 
This stratum of kaolin probably underlies the greater part of the east-
ern half of Martin County, at the lower horizon of the conglomerate sand-
. stone; but it will be found to vary much in thickness and quality. 
Northward it has been found to occur, as already mentioned, at isolated 
points in Greene and Owen counties. 
LAWRENCE COUNTY KAOLIN. 
This kaolin being the purest form of clay found in Indiana, if not in 
·the United States, an examination was made of the beds of it which have 
been most extensively worked at Huron, Lawrence County. These are 
at present owned by Dr. J. Gardner, of Bedford. Although outside of 
the territory covered by this report, the following facts are here given 
-concerning the Huron deposits, as they will better enable the owners of 
the kaolin in Martin, Greene and Owen counties to judge of the value of 
the clay and the uses to which it may be put. 
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These deposits were first brought to public notice by the State Geolo-
gist, E. T. Cox, in the Report for 1874. Locally the outcropping kaolin 
had been previously known as mineral tallow, and the locality as An-
derson's" taller bank." Some workmen in the summer of 1874, while 
digging out the underlying iron ore for the blast furnace at Shoals, laid 
bare the full thickness of the stratum of kaolin, and the attention of 
Mr. Cox was called to it. Dr. Gardner became interested and purchased 
the land, and extensive tests and analyses were made which proved the 
great purity and value of the clay. For some ye~rs it was mined and 
sold to Tempest, Brockman & Co., of Cincinnati, who used it as one 
of the principal constituents in the making of a white porcelain ware of 
excellent grade. Later the land was sold to the Pennsylvania Salt Co., 
of Philadelphia. This company for ten years mined annually an average 
of 2,000 tons of the kaolin. This was shipped to Philadelphia, where 
each ton was mixed with two tons of dilute sulphuric acid, and formed 
three tons of "alum cake." This brings from $25 to $35 a ton, and is 
sold mainly to paper manufacturers as a sizing for the better grades of 
wall and writing paper. The deposits are four miles from the B. & 0. 
S. W. Railway, necessitating the hauling of the clay that distance over· 
a rough road. The Salt Company finally began to make the alum salt 
from a deposit of cryolite which could be shipped to their works near 
Philadelphia in sailing vessels at a much reduced cost, and gradually 
abandoned the use of the kaolin. The land was then sold ba9k to the 
former owner, Dr. Gardner, and the deposits have not been worked 
since 1891. 
In the working of the deposit in the past, three slope shafts, each sev-
eral hundred yards in length, have been put back into the hills in which 
it is found. The stratum of kaolin has a maximum thickness of 11 
feet and a minimum of 4, the average being 5~ to 6 feet in the area 
worked over. The kaolin lies in a horizontal stratum like a vein of coal, 
and is mined in much the same manner, though with much less blasting. 
The overlying sandstone varies much in character. In some places it is 
a true conglomerate containing many small quartzose and other pebbles, 
cemented together with a material which, according to Professor Noyes,. 
contains considerable amounts of alumina. In others it is the fine-
grained, pinkish brown, shelly sandstone, noted above as forming the 
roof over similar deposits at Dover Hill. In places thElre are narrow 
cracks or crevices, extending a foot or more into the roof, which are 
filled with the kaolin. Again small, irregular masses of the kaolin are 
found, as a part of the conglomerate, at a height of six or eight feet 
above the main stratum. 
In many places at" the upper portion of the bed of kaolin, and lying 
immediately in contact with the roof, are masses of the semi-transparent~ 
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MICROSCOPICAL SECTION OF KAOLIN FROM LA WHENCE COUNTY. 
Magnified 60 diamctcn. Natural J,igbt. 
C L A Y S  A N D  C L A . Y  I N D U S T R I E S .  1 0 5  
l i g h t  g r e e n  m i n e r a l  k n o w n  a s  a l l o p h a n e ,  i n  w h i c h  t h e  p e r c e n t a g e  o f  
a l u m i n a  a n d  w a t e r  a r e  t h e  s a m e ,  a n d  d o u b l e  t h a t  o f  t h e  s i l i c a ,  a s  f o l l o w s :  
W a t e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 0  p e r  c e n t .  
A l u m i n a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 0  "  
S i l i c a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0  "  
O n  e x p o s u r e  t o  t h e  a i r  t h e  w a t e r  o f  c r y s t a l l i z a t i o n  s h o r t l y  p a s s e s  o f f  
: a n d  t h e  m i n e r a l  e f f l o r e s c e s  i n t o  a  w h i t e  p o w d e r ,  m a d e  u p  o f  p a r t i c l e s  
r e s e m b l i n g  i n  a  g e n e r a l  w a y  t h o s e  o f  c o a r s e  c o r n  m e a l .  
T h e  u p p e r  h a l f  o f  t h e  k a o l i n  s t r a t u m  i s  m a i n l y  c o m p o s e d  o f  a  m a s s i v e ,  
s n o w - w h i t e  c l a y ,  w h i c h  h a s  a  s m o o t h ,  u n c t u o u s  f e e l .  A s s o c i a t e d  w i t h  
t h i s ,  e s p e c i a l l y  n e a r  i t s  t o p ,  a r e  o c c a s i o n a l  c o n c r e t i o n a r y  o r  n o d u l a r  
m a s s e s ,  o f t e n  a  f o o t  o r  m o r e  i n  d i a m e t e r ,  w h i c h ,  w h e n  b r o k e n ,  s h o w  a  
l i g h t  b l u e  l a m e l l a r  c e n t e r .  B o t h  o f  t h e s e  f o r m s  d i s i n t e g r a t e  o n  e x p o s u r e  
t o  t h e  a i r  i n t o  a  r a t h e r  c o a r s e  g r a i n e d  w h i t e ·  p o w d e r .  A n  a n a l y s i s  o f  a n  
a v e r a g e  s a m p l e  o f  t h e  m a s s i v e  v a r i e t y  m a d e  f o r  t h i s  r e p o r t  b y  P r o f e s s o r  
N o y e s *  s h o w s  t h e  f o l l o w i n g  r e s u l t s :  
S i l i c a  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  4 4 .  7  5  p e r  c e n t .  
A l u m i n a . . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  3 8 . 6 9  "  
W a t e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 . 1 7  "  
F e r r i c  o x i d e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  
L i m e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  
M a g n e s i a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  
P o t a s h  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  
S o d a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  
. 9 5  
. 3 7  
. 3 0  
. 1 2  
. 2 3  
"  
"  
"  
"  
"  
T o t a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 0 . 5 8  p e r  c e n t .  
T h e  s u m  t o t a l  o f  t h e  i m p u r i t i e s  i s  t h u s  s e e n  t o  b e  l e s s  t h a n  t w o  p e r  
c e n t .  T h e  q u a n t i t y  o f  ! r o n  i s  s o  s m a l l  a s  t o  h a v e  n o  e f f e c t  u p o n  t h e  c o l o r  
o f  t h e  b u r n e d  w a r e  w h i c h  i s ,  i f  a n y t h i n g ,  w h i t e r  t h a n  t h e  c l a y  i t s e l f .  
L i k e  m a n y  s i m i l a r  k a o l i n s ,  t h i s  i s  p r a c t i c a l l y  n o n - p l a s t i c  ;  b u t  b y  g r i n d -
i n g  v e r y  f i n e  a n d  t h e n  k n e a d i n g ,  i t  c a n  b e  m a d e  t o  a s s u m e  a  c e r t a i n  
d e g r e e  o f  p l a s t i c i t y .  M a u r i c e  T h o m p s o n  a s s e r t e d ·  t h a t  t h i s  k a o l i n  d o e s  
n o t  c o n t a i n  t h e  m i c r o s c o p i c  g r a n u l a r  c r y s t a l s  w h i c h  a r e  c h a r a c t e r i s t i c  o f  
a l l  n o n - p l a s t i c  c l a y s .  · 1  P r o f .  E r a s m u s  H a w o r t h ,  o f  L a w r e n c e ,  K a n . ,  a  
n o t e d  e x p e r t  i n  t h e  m i n e r a l o g y  o f  c l a y s ,  h a s ,  h o w e v e r ,  p r o v e n  t h e i r  
p r e s e n c e  i n  q u a n t i t i e s ,  a s  t h e  a c c o m p a n y i n g  p h o t o g r a p h i c  r e p r e s e n t a t i o n ,  
k i n d l y  s e n t  t o  t h i s  D e p a r t m e n t  b y  h i m ,  w i l l  s h o w .  O f  t h e  k a o l i n ,  h e  
• : •  " T h e  m i n e r a l  c o n t a i n s  n o  t i t a n i u m  a n d  l e s s  t h a n  o n e  p e r  c e n t .  o f  i t  i s  i n s o l u b l e ,  o n  
t r e a t m e n t  w i t h  s u l p h u r i c  a c i d  a n d  s o d i u m  c a r b o n a t e .  I t  i s  a  v e r y  n e a r l y  p u r e  k a o l i n ,  f o r  
w h i c h  t h e  t h e o r e t i c a l  c o m p o s i t i o n  w o u l d  b e ,  f r o m  t h e  f o r m u l a ,  A l , S i , 0 , + 2 H , O ,  t h e  c o m p o -
s i t i o n  b e i n g  a s  f o l l o w s :  
S i l i c a  . .  
A l u m i n a  
W a t e r  . .  
t  F i f t e e n t h  R e p o r t  _ I n d i a n a  G e o l o g i c a l  S u r v e y ,  1 8 8 6 ,  3 9 .  
4 6  5 1  p e r  c e n t .  
3 9 . 5 3  p e r  c e n t .  
1 3 . 9 6  p e r  c e n t . "  
W .  A .  N o y e s .  
~------
'1 
! 
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wrote as follows: "I have already studied Indianaite (the name given, 
by Prof. Cox to the Lawrence County kaolin) a little, and find it is com-
pletely crystallized throughout, although grouped under Halloysite by 
Dana and given as non-crystalline." 
The lower half of the stratum of kaolin in the Huron mines varies in 
color from a pale buff to a rich, deep brown. This is due to its being 
stained with the oxides of iron and possibly those of manganese and 
cobalt. Such a clay, while unfit for porcelain ware, can, however, be 
used in the making of certain grades of "alum salt", and for this purpose 
much of it has been utilized in the past. 
The refractory properties of this clay are of the highest, as its compo-
sition shows. Mixed with a small percentage of It more plastic material as 
one of the purer. underclays of the coal seams, it can ·be used in the 
making of the finer grades of retorts, glass-pots, glass-tanks, etc. Ground 
fine and pressed dry it will make the highest grade of fire-brick. 
According to Dr. Gardner tnis kaolin is somewhat remarkable for the 
weakness of affinity existing between its silica and alumina. It will 
give up its alumina to acids or its silica to alkalies with great free-
dom until after it has been heated to redness and the chemically com-
bined water is driven off, when it acts the same as other clays. On ac-
count of this weakness of affinity it is well suited for the making of such 
chemical compounds as the alum salts. 
Thousands of tons of this purest of clays are visible in the mines. 
which have been opened. The stratum thickens as progress is made 
further back into the hills. The deposit is not a local one covering a 
few rods or acres, but square miles, as evinced by outcrops which are 
known. There is enough in sight in the mines at this one deposit to last 
an average factory a hundred years, and not one one-thousandth of it 
has been exposed to view. There it lies, a great mineral resource of un-
told value, unworked. unutilized, awaiting only the coming of energy 
and capital to make it up into many kinds of products which are now 
brought into our State from distant lands. 
DUBOIS COUNTY, 
lying south of Daviess and Martin countieli', comprises an area of 432 
square miles. The eastern, and especially the northeastern townships, 
are broken with numerous hills and ridges, the Conglomerate Sandstone 
forming for the most part the surface rock. The western two-thirds is 
more level and underlain with the Coal Measure strata, though beiog de-
ficient in railway facilities, but few mines are worked, and they only to· 
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-supply the local trade. The county is abundantly supplied with water 
courses. The East Fork of White River forms the greater part of its 
northern boundary. Patoka River flows in a westerly direction through 
the center of the county and its numerous branches ramify through the 
-eastern and southern areas. 
The leading clay deposits visited were in the vicinity of Jasper and 
Huntingburgh. One-half mile north of the former place, Reider Hill 
rises 140 feet above the level of the Court House yard. Near its top an 
outcrop of soft, unctuous light-gray shale is exposed for a thickness of 23 
feet along the roadside. In this hill are three veins of coal, the middle 
one averaging three feet in thickness. Two of thMe veins have been 
worked in several places by means of slope shafts, and the coal has been 
proven to be an excellent fuel. Beneath each of these three veins of 
coal is from 3 to 5 feet of a fine grained, very light colored fire clay, which 
will prove excellent for pottery or refractory purposes. The shale above 
noted can be made into either vitrifi€d or pressed front brick of high 
grade; so that this hill, within one-half mile of the county seat, contains 
not less than 35 feet of good commercial clay and the fuel necessary for 
its burning. A railway switch can be readily constructed past the furni-
ture factory in the east side of the town and up the valley to the foot of 
the hill, where there is an excellent site for a large factory. 
Three-fourths of a mile west of Jasper, the "soapstone," or gray shale 
above mentioned, outcrops in numerous places along the roadside, and 
underlies the whole of the wooded tract of land known as "Military 
Park" (N. E. t Sec. 34, Tp. 1 S., R. 5 W. ). Several slope shafts have 
been put in in this vicinity and disclose a good quality of fire clay be-
neath the coaL Military Park is but three-fourths of a mile from the 
Jasper and Huntingburgh branch of the '·Air Line" R-tilway, and a 
switch easily constructed and of sufficient grade to allow cars to run by 
gravity to the main line, could be built up the valley to the shale and 
day. The entire area of Sec. 34 is probably underlain with these de-
posits. Jasper and vicinity is populated by a frugal, largely German 
population. The town is well supplied with schools and churches and is 
rapidly increasing in wealth and enterprise, several large business blocks 
.and a system of water works having been constructed within the past 
year. 
At Huntingburg, an important junction point on the "Air Line" 
Railway, there exists a large deposit of one of the best potter's clays 
known to occur in southern Indiana. For a number of years large quan-
tities of it have been shipped by Bockting Bros. to potters at Evansville, 
New Albany, Louisville and other points along the "Air Line" Railway; 
and for 18 years it has been used in a pottery at Huntingburg. It is 
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found beneath a thin vein of coal in Beeler's Hill, just north of Hunting-
burg (N. W. t Sec. 34, Tp. 2 S., R. 5 W. ). To secure the clay a slop& 
shaft has been put in by the Bocktings. 
Two hundred yards northwest of the opening of this mine is an air 
shaft put down through the potter's clay by the Huntingburg Pressed 
Brick Company. From it the following section, disclosing the strata in 
that part of Beeler's Hill, was obtained: 
1. Surface and yellow clay .................. 14 feet. 
2. Blue argillaceous shale ................... 16. feet. 
3. Dark bituminous shale ................... 2 feet. 
4. Coal. ................................... 11 to 14 in. 
5. Potter's clay (choice) . ................... 5 feet 10 in. 
6. Fire clay impregnated with small grains of 
iron ore ............................... 2 feet. 
7. Soft gray argillaceous shale ( expofed I ..... 7 feet. 
All of these are valuable for manufacturing purposes. Only No. 5 has 
heretofore been shipped. It brings, on board the cars at mouth of shaft, 
85 cents a ton. 
The stratum of clay dips to the southwest, and the mine i~, therefore, 
difficult to free from water. Miners are paid $1.50 per day, and furnished 
powder and tools, and each man gets out 10 to 12 tons of the clay daily . 
The stoneware made from this clay at Huntingburg and Evansville is 
strong, durable, and takes an excellent glaze. It does not air crack in 
drying or in cooling after being removed from the kiln. The composition 
of the clay, as shown in an analysis made for Bockting Bros. by Professor 
Noyes, is as follows: 
Silica (total) . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 69.23 
Titanium oxide..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.50 
Alumina ........................................... 18.97 
Water (combined) .............................. ,... 5.46 
*Clay base and sand ........................... . 
Ferric oxide ...................................... . Ui7 
Ferrous oxide ..................................... . .55 
Lime ............................................. . .12 
Magnesia ......................................... . .36 
Potash ............................................ . 2.2'1 
Soda .............................................. . .3a 
Fluxes ........................................ . 
95.16 
5.20 
This shows a composition approaching very closely the average standard 
of stoneware clays (see p. 48), and proves the superiority of this clay for 
pottery purposes. 
The Huntingburg Pressed Brick Company has recently erected a large 
and well equipped plant a short distance northeast of the shaft worked 
'
1
' As the titanium oxide does not act as a flux I include it here. 
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by Bockting Bros. They make from the surface yellow clay a bandEome 
and durable red front brick. This clay closely resembles the surface clay 
at W asbington, Indiana, being like it, free from foreign matter and ho-
mogeneous in texture. 
From the stratum of potter's clay this company is making a buff front 
brick, and from a mixture of the potter's clay and the underlying fire 
clay, containing small grains of iron ore, a speckled or Pompeii front 
brick which is in large demand. The small grains of iron ore in this lower 
stratum of fire clay are most probably the ferric or sesquioxide of iron 
(Fe 20 8). These are reduced by the influence of the heat and gases of 
the kiln to ferrous oxide (FeO). When subjected to higher heat a flux-
ing action begins and causes a chemical union between the ferrous oxide 
and any free silica in the clay, producing a black ferrous silicate, which 
is not affected by higher beat. The black specks, ranging in size from a 
pin bead to the cross saction of an ordinary lead pencil, found in the 
Pompeii brick, are composed of this silicate, These brick bring from 
$25 to $30 per 1,000 at the factory, as against $10 to $12 for the buff, 
unspeckled brick. From the potter's clay (N e>. 5) this company mak,es 
the fire brick and floor tiling for their kilns. These stand up well under 
great heat and prove the high refractory grade of the clay as evinced by 
its chemical composition. Both the upper shale (No. 2) and the lower 
(No. 7) of the section at Beeler's Hill are suitable for vitrified products. 
The bottom six feet of No. 2 would probably have to be rejected on ac-
count of too high a percentage of bitumen. With these shales present in 
such large quantities, an addition for the purpose of making vitrified 
brick would, without doubt, prove a valuable adjunct to the plant already 
erected. 
A short distance west of Bretzville (Sec. 32, Tp. 2 S., R. 4 W.), the 
"Air Line" Rail way passes through a cut in which 20 feet of drab ar-
gillaceous shale is exposed. The sub-conglomerate coal "A" outcrops at 
several places in the same vicinity, and has beneath it a dark plastic un-
derclay suitable for terra cotta. 
Southwest of Ferdinand, in the S. i Sec. 34, Tp. 3 S., R. 4 W., are 
found large deposits of clay and decomposed iron ore suitable for the 
manufacture of mineral paints. The "Anderson Valley Mining Com-
pany" erected a mill at Ferdinand and worked these deposits for a num-
ber of years. Their products were of excellent quality, and for a time 
were much used, but a lack of railway facilities caused the abandonment 
of the enterprise. From a flinty limestone above a seam of coal on the 
same section a polishing powder called "tripoli" was obtained in quan-
tity and put upon the market. The same material is found at several 
other points east of Ferdinand, notably in the N. W. l Sec. 26, and the 
N. E. l Sec. 13, Tp. 3 S., R. 4 W. Should the railroad projected be-
tween Rockport, Spencer County, and Mitchell, Lawrence County, be 
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constructed it will pass through this region, and these resources will be-
come of much value. 
On the land of J. L. Schiller (S. E. t of S. E. i Sec. 6, Tp. 1 S., 
R. 3 W.), occurs an outcrop of pale blue fire clay 3~ feet thick. 
Through the lower part of it are scattered many crystals of selenite 
(CaS04), varying in size from 1 inch in length downwards. The owner 
burns the clay in a kiln, reducing these crystals to a powder, and then 
uses it as a fertilizer with good results. These crysta1s of selenite are 
found in numerous other deposits of fire clay east of Jasper, and have 
also been noted at other points in the State as at Mecca, Parke County, 
on the land of S. L. McCune. The crystals are oftentimes acicular, and 
radiating from a common center, form little rosettes which lie in great 
numbers on the exposed surface of the clays. With the exception of 
the one given above, no attempt, as far as known, has been made to util-
ize the clays containing them. 
More than anything else Dubois County needs railways. When these 
are constructed new mines will be opened up, new deposits of shales and 
fire clays exposed, and it is to be hoped, put to ready use. Meanwhile 
those at Jasper and Huntingburg, mentioned above, merit further devel-
Qpment. Either of them will furnish material of excellent quality, and 
in almost unlimited quantity for making vitrified brick, sewer pipe, 
pressed front brick, stoneware, hollow brick and terra cotta. Where 
clays suitable for such varied products occur in one bed, capital is bound 
in time to find them and put them to use. How soon that capital will be 
invested in their development depends solely upon the energies of the 
people in the towns near which the deposits lie. 
PIKE COUNTY 
is rich in undeveloped resources. The thickest veins of coal found in 
Indiana lie within its bounds. Vast beds of shale and clay cover and 
underlie these coals, bringing thus in close proximity the materials for 
fire-proof products and the fuel to manufacture them. Great beds of 
sandstone outcrop in the southeastern fourth, furnishing, with little labor, 
excellent material for foundations and walls.· The soils of the western 
and northern parts of the county produce good crops of wheat, oats, 
corn and grass. 
Pike County comprises 338 square miles. Daviess and Knox counties, 
to the north, are separated from it by the East Fork of White River and 
by White River proper. Patoka River flows west through the center of 
its area and furnishes the principal drainage outlet. 
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In the vicinity of Petersburg, the county seat, numerous mines have 
been opened, mostly by slope shafts. A few days before my visit an ex-
cavation for a reservoir had been made 50 feet south of the E. & I. sta-
tion in the western part of the town. At the depth of 37 feet a vein of 
excellent coal was encountered, which will be hereafter mined. Careful 
measurements resulted in the following section : 
1. Surface soil and blue, mucky clay ................. 16 feet. 
2. Blue argillaceous shale ........................... 6 feet 8 in, 
3. Blue limestone (fossiliferous) ...................... 10 feet 4 in. 
4. Black shale, with numerous "kidneys" of iron car-
bonate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 feet 10 in. 
5. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 feet 1 in. 
One and one-fourth miles northwest of the Court House is a mine 
operated by Jerome B. Borer. A stratum of under-clay four feet thick 
is found beneath the worked seam of coal. In the past many tons of this 
clay have been mined and hauled to Petersburg. There it has been 
made into strong and durable refractory bricks and flooring for kilns, 
grates, etc. Some of the brick have been used by the maker in the flue-
arches of clamp kilns for twelve years, and others in the sides of a 
Eureka tile kiln for nine years, yet, to-day, they appear as good as new. 
The clay was delivered at the brick plant in town for 85 cents a ton. 
The brick made from it have sold at from $18 to $25 per thousanQ.. But 
few have been made in the past three years, as the local demand for 
them has diminished, and no effort has been made to work up an outside 
market. The lower half of this vein of fire clay contains too many 
nodules of kidney iron ore to be of value. 
At Sand Hill (N. ~Sec. 22, Tp. 1 N., R. 8 W.), two miles north of 
Petersburg, the following section is exposed: 
1. Soil and sand ................................... 16 feet. 
2. Gray arenaceous shale. . . . . . . . . . . . . . . . . . . . . . . . . . . 7 feet. 
3. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 feet 4 in. 
4. Fire clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 feet 6 in. 
5. Blue argillaceous shale, "soapstone". . . . . . . . . . . . . . 8 feet. 
6. Gray arenaceous shale . . . . . . . . . . . . . . . . . . . . . . . . . . 6 feet 8 in. 
7. Dark limestone, fossiliferous ..................... 2 feet 4 in. 
8. Bituminous shale, containing nodules of pyrites.. . . 1 foot 8 in. 
9. Coal ........................................... 2 feet 10 in. 
10. Fire clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 feet. 
The two fire clays (Nos. 4 .and 10) and the blue shale (No. 5) com-
prise together almost twenty feet of the best of material for manufactur-
ing street brick, terra cotta, and many kinds of refractory products. 
East of this, at Blackburn, on the E. & I. R. R., the fire clay beneath 
the seam of worked coal is hard and dark colored, with too many nod-
ules of iron carbonate to be of use. The shale above is in thin layers 
and full of mica, rendering it almost worthless. This bed of micaceous 
w 
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shale outcrops along the railway to the southward for one-half mile or 
more, being overtopped for the greater part of this distance with a mas- • 
sive gray sandstone. It may be laid down as a general rule that when 
the shale splits, as this does, into layers or laminre less than one-half an 
inch thick it is unfit for manufacturing purposes. 
At the Smith mine (Sec. 13, Tp. 1 N., R. 8 W.) on land owned by 
Alexander Killion, Plainville, Daviess County, Indiana, the strata ex-
posed are as follows : 
1. Soil and yellow clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 feet. 
2. Sandstone, micaceous, shaly ...................... 10 feet. 
3. Blue compact shale ............................... 14 feet. 
4. Coal ............................................ 10 feet 2 in. 
5. Fire clay ........................................ ? ? 
The seam of coal at this point is the thickest I have seen in the State. 
Standing on the lower unworked part of the seam, one foot six inches in 
hickness, I could just reach with a miner's pick the roof at the top of 
the worked portion, the clear, unbroken seam of the latter being 8 feet 
8 inches thick. If the mouth of the shaft had been made wide enough 
an ordinary two-horse wagon could have been driven into the mine and 
loaded directly from the vein. Although the seam of coal ranks among 
the best bituminous it is at present worked only to supply the local trade, 
the nearest railway switch being three-fourths of a mile distant. Only 
the upper part of shale No. 3 of the section given is fit fur manufactur-
ing, the lower six feet containing too much bitumen. 
Southwest of Petersburg, on the land of Hosea Alexander, a new shaft 
had just been finished at the time of my visit. It was located one-half 
mile from the E. & I. Railway, and less than five feet south of the base 
line, in the N. E. :!-Sec. 4, Tp. 1 S., R. 8 W. The strata here found 
were as follows : 
1. Soil and surface clay ............................. 10 feet. 
2. Shaly sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 feet. 
3. Blue arenaceous shale ............................ 4 feet. 
4. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 feet 6 in. 
5. Fire clay with numerous stigmaria.. . . . . . . . . . . . . . . . 3 feet 4 in. 
The fire clay found here is practically the same as that found at the 
Borer mine above mentioned. It has been tested by Mr. Reed, the 
brickmaker at Petersburg, and found to make a good grade of refractory 
brick. 
. 
Along the "Air Line" Railway in the southeastern part of Pike 
·County are many outcrops of the sub-carboniferous coal "A'' These 
for the most part occur in ravines running back from the Patoka River 
and its larger tributaries. The fire-clay beneath this coal is from 4 to 6 
eet in thickness, light gray, silicious and suitable for the making of 
fire-brick and terra cotta. In numerous localities a bed of soft gray 
--
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·shale 12 to 15 feet in thickness separates the coal from the overlying 
'sandstone. This shale is locally known as "soapstone," and combined 
with the fire-clay beneath the coal will make vitrified street brick of a 
superior grade. Such deposits of shale are found in the S. E. t of Sec. 
16 and theN. E. t Sec. 23, Tp. 2 S., R. 7 W. 
GIBSON COUNTY, 
1.. 
lying south of Knox and west of Pike and Warrick counties, is one of 
the richer agricultural counties of Southern Indiana. The Wabash 
River forms its western boundary ~nd receives from the east the White 
and Patoka rivers. These, with their tributaries, drain the county and 
furnish a plentiful supply of running water. The soil of the western 
two-thirds is very fertile and produces some of the largest crops of corn 
and wheat grown in the State. 
The Coal Measure rocks cover the surface of the county, but it is only 
along its eastern margin that the veins of coal outcrop, and there only 
in a few localities. The western three-fourths of the county is very sim-
ilar to that of western Knox, the veins of coal of workable thickness · 
being overlain with from 200 to 400 feet of alternating strata of shales 
and sandstones. Such formations, containing only a few thin seams of 
" rash" coals, are known as the Upper or Barren Coal Measures. They 
form the surface rocks in parts of Sullivan, Knox, Gibson and Vander-
burgh counties and in all of Posey County. 
At Princeton, the county seat of Gibson County, a number of bores 
have been recently put down to a depth of 600 to 800 feet, and one to a 
depth of 1, 27 4 feet. The first vein of coal of workable thickness is 
found about 270 feet below the surface, and the second about 160 feet 
lower down. 
At the time of my visit a shaft was being sunk in Sec. 1, Tp. 2 S., R. 
11 W., one mile northwest of the Court House, to this lower vein. The 
first rash coal, 10 inches thick, had been found at a depth of 81 feet. 
Beneath this was seven feet of fire clay, the upper half of which is of 
excellent quality for terra cotta and similar products. At a depth 
of 27 7 feet the first workable vein, 3 feet 7 inches thick, was encoun-
tered. Above it was 40 feet of shale, the upper 18 of which was gray 
arenaceous, and showed a very marked, finely laminated structure, the 
laminre ·being alternately light and dark in color. The lower 22 feet, 
resting directly upon the coal, was a blu~ argillaceous shale, very similar 
to that forming the roof of the worked seam at the Prospect Hill mine, 
Vincennes. While rather hard and massive in structure, it possesses the 
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characteristics of a good material for vitrified products. Below the vein 
of coal was three feet of a tough plastic fire clay, whi~h appears to pos-
sess high refractory properties, though as yet none of it has been tested. 
The shaft of this mine is by the side of the E. & T. H. Railway, and 
less than two hundred yards from the "Air Line." Switches from both 
roads will be constructed to it.* 
The most available deposit of shale found near Princeton is just south 
of the ''Air Line" shop8, where an exposure has been made by the road-
bed of the main line of that railway. This is in theN. E. t Sec. 18 (2 
S., 10 W.), and but one-third of a mile east of the E. & T. H. Rail-
way. A section to the bottom of the exposure is as follows: 
1. Soil ........................................... . 
2. Yellow surface clay ............................ . 
2 feet 6 in. 
10 feet. 
3. Sand rock-rotten, shelly ....................... . 6 feet. 
4. Gray, argillaceous shale ........................ . 8 feet. 
The yellow surface clay (No. 2) is the fine grained silicious material so 
characteristic of the southern counties of Indiana. Fine pressed front 
brick are being made of it at Huntingburg, Jasper County. It burns 
to a handsome shade of red and makes a strong and durable brick. An 
analysis of a sample taken from the site of the above section was made 
by Prof. Lyons, of the State University, and its composition found to be 
·as follows : 
Silica ............................................ 71.20 per cent. 
Titanium oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .88 " 
... :\lumina ........................................ . 18.56 '' 
Ferric oxide ...................................... 1.34 " 
Ferrous oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .15 
Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .14 
Magne,ia......................................... .5:! 
Potash........................................... .32 
Soria ............................................. 1.26 
Water ............................................ 6.30 
" 
" 
" 
" 
" 
" 
For a surface clay this shows remarkable purity. While the percentage 
of free silica is high, that of lime, which is the most common and injur-
ious impurity found in such clays, is very low. 
'''Since the above was written the lower vein of coal was reached at a depth of 440 feet. 
It is 6 feet 2 inches thick, and of good quality, as shown by the following analysis: 
Per cent. 
Fixed carbon ....••• . . . . . 51.18 
Ash.... • •.••.• . . . • . 11.02 
Solid, or coke-producing matter .••.•..•• 
Gas .•....•••••••••..••.•••.••...•.. 32.71 
Water . • • . • • • . .•.• • • • • • . • . • • • • • • • • • 5.09 
62.20. 
Volatile . . . . • • . . . . . • • • • • • • • • • • • • • • • 37.80 
Sulphur (separately determined) .•.• , • • •. • • • • • . • • 1.38 
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The shale No. 4 is a drab or light gray material, showing occasional 
scales of mica and containing a rather large percentage of free silica. Its 
composition, as shown by an analysis made by Prof. Lyons, is as 
follows: * 
Clay base and sand ................................ 87.33 per cent. 
Fluxes ........................................... 12.64 " 
This shows a very close;i:approximation to the standard average (see 
p. 54) of shales used for making paving bricks, and as far as such analy-
sis and general appearance goes, it is well suited for that purpose The 
area covered by this shale deposit comprises 30 or more acres, and its 
situation is most favorable for the location of a combination factory for 
making both pressed front and paving brick. 
In the southwestern part of Princeton, Dr. W m. Kidd has for a num-
ber of years conducted the only brick yard found in that city. He makes 
ordinary and repressed soft mud brick from the yellow ochery surface 
clay described above. Beneath this stratum of clay at his yard is a deep 
red silicious clay, containing in places small geodes and pebbles of quartz 
and granite showing that a spur of some glacier has in the past extended 
this far south. From this red clay Dr. Kidd has made, as an experi-
ment, very hard and durable brick which would, in the absence of shale 
brick, serve well as paving material. 
Three miles east of Princeton, on the land of George Eaton (N. E. l: 
Sec. 10, 2 S., 10 W.), along the bottoms of Indian Creek, are outcrops 
of a vein of coal 14 inches thick, beneath which is an underclay 4 feet in 
thickness. This was used in making fire brick for the cupola furnace of a 
foundry at Princeton, and locally for the setting of brick, in grates, etc. 
It is said to possess high refractory qualities. 
Near Bald Hill, north of Princeton one and one-half miles, on the land 
of Chas. Myers, is the outcrop of another "rash" vein of coal, whose un-
derclay, 4 feet thick, has been used by Dr. Kidd for making fire brick 
for his kilns. These brick, according to Dr. Kidd, stood the heat as well 
as those bought at Freeman's Landing, Va., at $17 per thousand. 
The only other outcrop of clay noticed during my short stay at 
Princeton was close to the "Air Line" Railway, by the side of a small 
stream, in the S. E. l: Sec. 1 (2 S., 11 W.), and a few hundred yards 
west of where the coal shaft, mentioned above, is being sunk. At this 
point an exposure of a good quality of shale has been made by the 
erosion of the water. The thickness of this stratum could not be ascer-
tained. 
In general it may be stated that wherever in Gibson County the 
''rash" coals come to the surface they will be found to be underlain with 
•:• .For complete analysis see table at end of chapter. 
:' 
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a clay suitable for the making of roofing tile, terre cotta, fire brick and, in-, 
some instances, potter's wares. 
Southwest of Oakland.City, in Sec. 24, Tp. 2 S., R. 9 W., Mr. Fred. 
Cotterill is operating a mine, the worked vein of coal being 135 feet be-
low the surface. Beneath the coal is a stratum of dark-gray fire clay, 
8 feet in thickness. This has been used with good results by Mr. Cot-
terill for making fire brick for boiler walls and furnace8. A switch of· 
the "Air Line" Railway is completed to the mine. 
VANDERBURGH COUNTY 
occupies an area of 240 square miles, lying south of Gibson County, and· 
between the counties of Warrick and Posey. Evansville, the county 
seat, is the second city in size in the State, and is especially noted for the 
number and magnitude of its manufactories. This is largely due to the 
excellence of its transportation facilities. Occupying an important site 
on the Ohio River, below interrupting rapids and ice, and·near the out-
let of the Wabash, Greene and Tennessee rivers, it has an important 
water communication with the states to the south and west, which has 
added much to its enterprise and growth. In addition to this, seven rail-
ways enter its bounds and furnish direct connection with the leading cities 
of the United States. Next to transportation, cheap and abundant fuel is 
the leading factor tending to promote manufacturing interests. Vander-
burgh County lies wholly within the coal measures. A 4-foot seam of 
strong workable coal underlies nearly the whole area of the county. 
Numerous shafts have been sunk to it within the corporate limits of 
Evansville. These, and the mines at Newburgh and Oakland City, can 
furnish a cheap source of power for factories unlimited. 
Three clay industries of large size are located at Evansville. In the 
next chapter these will be noted in detail. Attention is called to them 
here because one of them, the Evansville Pressed Brick Company, has 
been using on a large scale the shales found in the immediate vicinity or 
the city. This company began in 1890 to make vitrified brick for street 
paving purposes. For some time fire-clays from Lincoln City, Spencer 
County, and other points were used. Wishing a cheaper material the 
company began experimenting with the shales found along the low bluffs 
of Pigeon Creek, and finding them highly suitable for their purpose pur-
chased a tract of land in the S. E. t of theN. E. t Sec. 24, Tp. 6 S., 
R. 11 W. The bed from which the shale is at present obtained is on 
this land, just at the outskirts of the city ·and one half mile from their 
plant, necessitating the hauling of the material in wagons for that dis-
tance. A section at the pit showed the presence of the following strata:. 
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1. Surface and yellow clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 feet. 
2. Drab argillaceous shale ............................... 14 feet. 
3. Blue arenaceous shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 feet. 
4. Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ? 
A.t intervals of one foot apart near the middle of the stratum of drab 
shale (No. 2) are three bands of kidney iron ore, each two inches in 
thickness. Otherwise this entire stratum is of most excellent material, 
being that soft, close textured, smooth variety of clay shale locally 
known as "soapstone." In the making of brick, either dry pressfd or 
vitrified, all of this stratum is used, together with the overlying yellow 
clay and enough of the blue arenaceous shale to make one-fifth of the 
bulk. This makes a vitrified brick at once strong, tough and practically 
non absorbent, and one of which many millions have been sold within 
the past four years. A.n an~lysis of the mixture as it goes into the brick 
was made by Prof Noye~, and the composition found to be as follows: 
•'Clay base and sand ......................................... 86.22 
Fluxes ........... : ........................................ 13.50 
This proves the mixture well adapted for the uses to which it is put, as 
the composition is very close to that of the average compo8ition of the 
Ohio shales used for such purpose. (See page 54.) 
This deposit of shale, both drab and blue, covers a large area north 
and northwest of Evansville, and outcrops in a number of _places along 
Pigeon Creek and its tributaries. A.n -especially large and valuable bed 
of it is found in the S. E. :f of SEc. 8, Tp. 6 S., R. 10 W., about three-
fourths of a mile east of Rose Hill cemetery. Along the borders of the 
stream known as Locust Lick it is especially noticeable. Un the farm of 
Rudolph Fistle in the N. E. t Sec. 14 (6 S. 11 W.) the drab variety is 
exposed to a thickness of 11 feet; and on the land of Jenner and Nugent, 
one-half mile farther east (N. E. of S. W. -!-Sec. 13), is a bold bluff 30 
feet in height, which is wholly made up of it. This is equal, if not 
superior in quality to that worked by the Evansville Pressed Brick Co., 
as no indications of iron kidneys were seen. 
A.t the Crescent City Park., on the east bank of Pigeon Creek (S. E. ! 
Sec 24, Tp. 6 S., .R. 11 W.), a bore was put down a number of years 
ago which resulted in a strong flow of artesian water. The record of 
that bore for the first 130 feet was as follows: 
1. Soil and surface clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 feet. 
2. "Soapstone" ..................................... 24 feet. 
3. Gray sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 feet 6 in 
4. "Soapstone" and ~hale ........................... 37 feet 6 in. 
5, Gray sand~tone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 foot. 
6. Coal ............................................ 1 foot 6 in. 
7. Fire clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 feet. 
8. Gray shale ...................................... 51 feet. 
'''For complete analysis see table at end of chapter. 
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This shows an inexhaustible. supply of excellent clay within the city 
limits, for the "soapstone," of which more than 60 feet were gone 
through, is the best material known for paving and hollow brick, sewer 
pipe, pressed front brick and many kindred products. 
West of this, near Babytown, is a high piece of ground known as 
"Law Hill" (N. E. of S. E. of Sec. 23), on the western slope of which 
Adam Helfrich has one of the largest brick yards in the vicinity of 
Evansville. The shale outcrops in this yard, and a well 34 feet deep did 
not reach the bottom of it. He has used it to some extent in making 
ordinary br,ick, and states that it is far superior to the surface clay for 
that purpose, but it requires different machinery and so its use was not 
continued. Outcrops on the east side of this hill, and on Wheeler's Hill 
to the northeast, showed that almost the whole of the east half of Sec. 23 
is underlaid with this shale. These two hills are less than one-third of a 
mile from a railway, and the shale at both places can be secured by easy 
stripping. Indeed, these deposits contain enough of it to furnish paving 
brick for all southern Indiana for a hundred years. 
At the First Avenue Coal Mine, located near Pigeon Creek in the 
western part of the city, the underclay beneath the worked seam is a very 
dark plastic material, which can be utilized in the making of terra cotta. 
It contains some pyrites which can be eliminated to a large extent by 
exposure to the atmosphere. The shale overlying the coal contains too 
much bitumen to be of value for vitrified products. 
The fire clay found in Vanderburgh County, beneath coal "N," the 
top vein is of much better quality thun that below the worked vein "M," 
but the upper vein is in most places too thin for profitable mining. If it 
and the clay were worked together, and the latter put to use, it would 
undoubtedly prove a paying enterprise. 
The yellow surface clay of the county is, like most of that found south 
of the drift area, suitable in the highest degree for ordinary brick, and 
will make pressed front brick of a fair quality. Twenty-one brick yards 
were operated, in 1895, within a radius of two miles of the Court House 
at Evansville. The most of these were small establishments, where the 
output was molded by hand. Such competition could but result in very 
low prices, and the brick were being delivered at $4.50 per thousand at 
the time of my visit. 
A sample of this yellow surface clay from the brickyard of W m. 
Schnute in the northeastern part of the city of Evansville, is in a jar 
among the collections of clay made by Protessor Gorby. On the jar is 
the following record of its a1,1alysis by Dr. J. N. Hurty: 
---------
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Silica (total) ..................... : ................ 77.930 
Alumina .......................................... 12.160 
Clay base and sand ............................ . 
Magnesia ......................................... . 
Lime ............................................. . 
Ferric oxide ...................................... . 
Fluxes ....................................... . 
Moisture and volatile ......................... . 
.571 
.347 
4.480 
90.090 
5.398 
4.501 
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This shows great purity and a composition approaching closely some of 
the "fire" or under·clays of the coal seams. The low per cent. of iron 
oxide is surprising, as the color of the clay would denote much more. 
WARRICK COUNTY 
is situated east of Vanderburgh, and south of Pike and Gibson counties, 
and the Ohio River forms a part of its southern boundary. The county 
comprises an area of 388 ·square miles, and lies wholly within the Coal 
Measure formation. The land is, for the most part., well adapted to cul-
tivation, large quantities of wheat, corn and hay being annually pro-
duced and shipped to markets on the Ohio River. Tobacco is one of the 
staple products grown, as high as eight million pounds having been 
raised in the county in a single season. The principal mines are in the 
vicinity of Boonville, the county seat, and Newburgh, the chief river 
town. 
By the side of the Evansville Division of the "Air Line" Railway, 
one mile northeast of Boonville, is the mine of Goff & Kellar, in the 
shaft of which the following section is expoi~ed: 
1. Soil and surface clay .......................... . 
2. Shelly sandrock, with numerous small iron kidneys 
3. Dark shaly limestone, fossiliferous ............. . 
"4. Black fissile shale ............................. . 
~ ~~ ......................................... . 
12 feet. 
3 feet. 
13 feet. 
4 feet. 
6 feet 4 in. 
6. Fire clay,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ? ? 
No one of these is suitable fur manufacturing. The fire clay, the 
thickness of which I was not able to determine, is of a greenish gray 
tint, and contains so large a percentage of fluxes as to render it worth-
less. Brick made from it have been tested by L. Klostermier, of Boon-
ville, in the floor and flue arches of clamp kilns. In a short time they 
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began to swell up, then the surface melted and flowed like slag, and 
:finally the whole body of the brick became black, porous, and lava-like 
in appearance. 
One-half mile .farther east is the mine of the Lander, Wooley Co. The 
strata here are the same as· at Goff & Kellar's, except that the shaly 
limestone is much thinner, and the vein of coal, 8 feet in thickness, is but 
17 feet below the surface at the point where the slope shaft begins. 
At the brick yards of L. Klostermier, and Henry Felwisch, in the 
northern part of the town of Boonville (N. ~ Sec. 26, Tp. 5 S., R 8 
W.), an exposure of a soft gray unctuous "soapstone" has been made by 
the removal of the yellow surface clay. This stratum has been proven, 
by boring, to be from 7 to 12 feet in thickness. On the Felwisch yard 
the following section is exposed : 
1. Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 foot 3 in. 
2. Yellow clay...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 feet 9 in. 
3. "Soapstone," with layer of iron kidneys in uppper 
6 inches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 'l feet. 
4. Sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ? ? 
No use has been made of this soapstone. Mr. Klostermier has ground 
some of it and attempted to make drain tile, but it clogged the machine 
too badly. Mixed with a more silicious material as the overlying surface 
clay, it will undoubtedly prove suitable for vitrified products and hollow 
brick. Aside from the iron concretions found in its upper part the stra-
tum is rema.rkahly pure and homogeneous throughout. 
At the old St. Elmo mine, three miles west of Boonville, on the "Air 
Line" Railway, a stratum of fire clay of excellent quality underlies the 
worked seam of coal. It is light gray, silicious, and, judging from ap-
pearance, of high refractory grade. 
At Newburgh the principal mines are found just above the town along 
the Ohio River front, in Sec. 2, Tp. 7 S., R. 9 W. The top vein of 
coal, unworked, is underlain with about 2-! feet of fire clay, and below 
this is 20 feet of gray argillaceous shale. Both of these, singly or com-
bined, are suitable for vitrified products. The main vein of Newburgh 
coal is found about 93 feet below the surface. The fire clay underlying 
it varies in thickness from 3 feet 6 inches to 4 feet 3 inches, and is suit-
able for terra cotta or sewer pipe. 
Although many seams of coal and clay outcrop in the northern h~lf of 
Warrick County, but few mines have been worked on account of a total 
lack of railway facilities. Until these are furnished the mineral resources 
of that section will remain practically undeveloped. 
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SPENCER COUNTY 
is one of very irregular outliue. Lying between Perry and Warrick 
counties, it is bounded on the north by Dubois County and on the south 
by the Ohio River. It comprises an area of 4l:i8 square miles, the most 
of which is covered with a soil of great fertility. The leading crops are 
corn, hay, tobacco and potatoes. 
The northern two-thirds of the county is underlain with coal. The . 
southern third has for its surface rock the conglomerate sandstone or 
millstone grit, which forms the high bluff along the Ohio River, on which 
Rockport, the county seat, is located. For that reason no clays of impor-
tance, other than those used for making ordinary soft mud brick occur in 
the immediate vicinity of Rockport. 
The Eigenmann Contract Company have a large brick yard a short 
distance from the town, on which the following section was disclosed: 
1. Soil (stripped)...................................... 1 foot. 
2. Yell ow surface clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 feet. 
3. Sand (bottom concealed) ............................. 20 feet. 
The yellow clay is the characteristic surface clay of the driftless area 
of Indiana. It makes an excellent stock brick, and, as has been proven 
at Huntingburg, can also be made into a good grade of red pressed front 
brick. The sand (No. 3) of the above section is a good moulding mate-
rial, and large quantities of it are annually shipped for that purpose to 
various towns on the "Air Line" Railway. 
The mine nearest to Rockport, which is 'worked for coal, is 7 miles 
north, on the land of James Fisher (N. W. t Sec. 16, Tp. 6 S., R. 6 W.). 
Here the vein of underclay is. thin and of poor quality. Three miles 
nearer the town, on the land of Geo. Shrode (E. i Sec. 4, Tp. 7 S., R. 
6 W. ), is a thin seam of coal beneath which is a vein of much better 
"fire clay," 4 feet in thickness. It is fine grained, light colored and 
silicious, and appears in every way suitable for potter's use. 
In the vicinity of St. Meinrad, in the northeastern part of the county, 
a seam of block coal called" I" by Prof. Cox, outcrops in a number of 
places. It is underlain with a deposit of fire-clay from 3 to 5 feet in 
thickness, which is suitable for terra cotta and sewer pipe, and in some 
instances for potter's use. The Cineinnati, Rockport & Southwestern 
Railway, on which much work was done last season, and which will 
eventually be constructed, runs through St. Meinrad, and when com-
pleted will furnish an outlet for these mineral resources. 
One and one-fourth miles southeast of Lincoln City the Cannelton 
branch of the "Air Line" Railroad runs through a large shale deposit. 
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.A cut 30 feet deep was made for the roadway, which exposes the fol-
lowing section : 
1. Soil and surface clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 feet. 
2. Light drab argillaceous shale .................... 10 feet. 
3. Concretions of kidney iron ore . . . . . . . . . . . . . . . . . . . 4 in. 
4. Dark gray argillaceous shale ..................... 16 feet. 
·with the exception of the 4-inch band of iron ore this deposit of 
shale is free from impurities. It is soft, gritless; and weathers, in places, 
into quadrangular pieces an inch or two in size, indicative of its superior 
grade. .An analysis of a mixture of the two colors of this shale, made 
by Prof. Noyes, shows the following composition:* 
Clay base and 'sand ................................ 84.45 per cent. 
Fluxes ........................ .................. . 14.43 '' 
This shows but a slight variation from the standard average composi-
tion of shales suitable for vitrified products (see p. 54), and proves the 
chemical fitness of this deposit for that use. 
This stratum of shale overlies a large area south of Lincoln City. 
Exposures from 15 to 30 feet in thickness are made in it by the Rockport 
branch of the "Air Line" Railroad between Lincoln City and Rockport 
Junction, and also one-half mile south of the latter point. Other out-
crops are found on the Cannelton branch between the big cut above 
mentioned and Buffaloville, and between the stations of Lamars and 
Evaston. 
An excellent grade of coal is mined by the Henry Shafer Company, 
one mile south of Lincoln City and one-fourth of a mile north of the 
"shale cut." The vein of coal lies at a depth of 23 feet. It is 3~ feet 
thick and overlies a bed of fire-clay which averages about 5 feet in 
thickness. Much of this has to be removed to make height. One thou-
sand or more cars of it were shipped in 1891 and '92 to Evansville and 
made into vitrified brick by Lant, Morris & Co. When this firm discov-
ered and began to utilize the shale near Evansville the shipping of the 
fire-clay was discontinued. It is now raised and thrown on the dump or 
stored in the worked out areas. It costs 30 cents a ton to handle it and 
when shipped brought 50 to 65 cents on the cars at the n;ine. This un-
derclay is a dark gray, fine-grained material containing too large a per-
centage of fluxes for refractory products, but well suited for the making 
of vitrified wares or terra cotta. It is co-extensive with the vein of over-
lying coal, which is worked at a number of points in Clay and Hanover 
townships. 
Lincoln City is a growing town and an important junction point on the 
"Air Line" Rail way. With large deposits of shale, fire-clay and coal in 
its immediate vicinity, and with good railway facilities, it offers excellent 
.advantages for the location of a great clay industry. 
'·'For complete analysis see table at the end of this chapter. 
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PERRY COUNTY 
lies south of Dubois and Crawford counties, and has a frontage of al-
most fifty miles on the Ohio River. .Anderson Creek forms the greater 
part of its western boundary, and the numerous tributaries of this stream 
and the Ohio furnish an excellent system of drainage. The county is a 
large one, comprising an area of 380 square miles, more than three-
fourths of which is covered with the millstone grit or conglomerate sand-
stone, which is here represented by sandy shale, flags, and a massive 
sandstone containing quartz pebbles. With the except\on of the bottoms 
along the Ohio River and the larger streams of the interior, the soil is 
very poor, and the surface of the county exceedingly rough and broken. 
The Coal Measures come to the surface in the southwestern fourth and 
along the Ohio River between Rock Island and the mouth of .Anderson 
Creek, and it is in this region that the clays and shales, herein referred 
to are found. 
Perry County has long been noted for its clay industrieF. The first 
pottery of importance in the State of Indiana was located, in 1R34, on 
the banks of the Ohio River, a short distance above the town of Troy. 
Jas. Clews, a wealthy individual of Liverpool, England, had previously 
visited the place and made a careful investigation of the clays underly-
ing the seams of coal. From the crude tests which he made he believed 
them to be fitted for making a light colored grade of porcelain ware. 
Returning to England he organized a colony of more than 600 persons, 
many of whom were skilled potter~. These he brought to Troy, and, 
burning ordinary brick for factories and dwellings, and fire brick for 
kilns, soon had a large industry in operation. To this he gave the name 
of the "Indiana Pottery Company." Some of the buildings erected 
were two stories in height and more than 200 feet long. 
Unfortunately the clays at Troy proved unfit for the making of white 
ware; and the company had to ship in lighter clays and mix with them 
and co~tent itself with manufacturing a yellow or Troy ware, which, in 
time, came to be much used in southern Indiana. This wa~, however, 
unsatisfactory to the leading members, and about 1840 the pottery was 
abandoned and allowed to go to ruin. 
In 1863 a pottery was started on a small scale in one of the old build-
ings by B. Hincho. Some years later he abandoned thi's site and erected 
a new pottery in the town of Troy, where he manufactured from the un-
derclay of the top vein of coal, a mahogany colored Rockingham ware 
until 1892, when old age caused him to desist. .As a practical potter of 
long experience, Mr. Hincho claims that the clay found in the vicinity of 
Troy, and used by the Indiana Pottery Company and himself, can 'not be· 
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·excelled for the making of terra cotta, ordinary stone ware, or the darker 
and more expensive Rockingham ware, but by itself burns too rlark for 
the "yellow ware" such as the old company made, In 1865, Samuel 
Wilson started a pottery in the town of Troy, which he operated until 
his death in 1891. He made both yellow and Rockingham ware, the 
former from clay shipped in from Ohio which closely resembles the pot-
ter's clay found at Clay City, Indiana. 
Near the site of the factories of the old Indiana Pottery Company, 
one-half mile above Troy, the shaft of the Bergenroth Bros. coal mine is 
located. One hundred yards east is the clay-pit of the old company. 
The following connected section was obtained at this point, beginning on 
the slope of the hillside (N. E.-? Sec. 13, Tp. 6 S., R. 4 W.), a few 
yards west of the section line which runs through the old pit:. 
1. Soil and yellow surface clay ...................... 17 feet. 
2. Shaley sandstone ................................. 10 feet. 
3. Black fissile shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 feet. 
4. Coal (top vein) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 in. 
5. Potter's clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 feet 4 in. 
6. Sandstone ....................................... 33 feet. 
7. Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :{ feet 2 in. 
8. Fire clay ........................................ ? ? 
According to Mr. Hincho, the vein of potter's clay No. 5, becomes 
thicker farther back under the bill, and at the point worked by him, a 
few hundred yards east of Troy, was fully 12 feet in thickness. It is an 
exceeding close grained, light colored clay and stands up well under heat 
sufficient to melt the mixture of lead oxide, manganese and sand used in 
glazing the Rockingham ware. It is practically the same clay as is used 
at Cannelton, an analysis of which is given below. 
The coal (.No. 7) is the vein mined by Bergenroth Bros., and is the 
same seam as is worked at Cannelton. It is not a cannel coal but a semi-
caking bituminous, and ranks high as a fuel. It is mostly sold to steam-
boatmen on the river, and is used by the engines on the Cannelton Branch 
of the "Air Line" R. R. This road runs within 20 feet of the shaft, and 
directly past the outcrops of clay·mentioned above, pas~ing over some of 
the foundations of the old pottery, which are buried beneath the soil 
washed down from the adjacent hillsides. 
In 1862 Clark Bros. established at Cannelton, the present county seat 
of Perry County, a factory for the manufacture of sewer pipe. This for 
more than thirty years was the only e.stablishment of its kind in the 
State. Ten years later Wm. Clark erected by the side of the sewer pipe 
, factory a large stoneware pottery. Both of these are still operated, and 
the latter is the largest concern of its kind in Indiana. The clay used 
in both factories is the underclay found so extensively in the vicinity of 
Cannelton beneath the top coal. That at present used is hauled in 
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'Wagons from a point one mile northeast of the town, where the vein of 
-clay is from four to five feet in thickness~ In many places the coal is 
absent, and the clay is obtained by stripping the surface soil to a depth 
of from one to six feet. 
The upper half of the vein, a light gray plastic clay of very fine 
texture, is used mostly for stoneware. Care must be taken in selecting 
it, however, as in some places it contains particles of pyrites, which, 
after burning, cause a flaking of small pieces from the surface of the 
ware, and so render it unsalable. The lower half of the vein is coarse-
grained and h'as more of a reddish-yellow tinge, due to a larger percent-
age of iron oxide. It is better suited to the making of sewer pipes, as 
it vitrifies at a lower temperature than the upper, and burns to a darker 
color. No trouble with the "poppers" (as Mr. Clark calls them), or 
particles of. iron pyrites, is experienced in the making of sewer pipe. 
This clay resembles shale somewhat in possessing a laminated appear-· 
ance, but that it is a true fire clay of good refractory grade is shown by 
the following record of analysis made by Dr. Hurty of a sample from 
,the upper part of the stratum : 
Silica (total)·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65.830 
Alumina ........................................ 22.940 
Clay base and sand........................... 88.770 
Magnesia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 858 
Lime............................................ .308 
Ferric oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.640 
Fluxes .................................. , . 1 . 3.806 
Moisture and volatile .................................. : . 7 .434'* 
The surface of the sewer pipes made from the more impure lower 
portion of the clay stratum are glazed with salt, and become a ligl:it red-
dish brown in color. The pipes are hard, close-grained, very strong, 
perfect in form, and free from cracks and flaws. 
The same stratum of underclay is used by the Cannelton Stoneware 
Company, which began operations in 1892. This company makes an-
nually 150,000 gallons of stoneware, and finds the upper portion of the 
vein of clay admirably suited for the purpose. 
Neither this company nor Mr. A. D. Clark make any attempts to 
wash this clay before using, it being simply ground by steam power in a 
wet pan or "tracer." 
Mr. 0. C. Lee, the Superintendent of the new company, has made 
some private tests which go to pro,ve the value of a better system of pre-
paring the clay. He showed me samples of vases and jars made from 
'''This probably irfcludes 1 or 2 per cent. of potash. Compare the second column of this 
analysis with the standard average of Ohio stoneware clays given on page 48. 
126 REPORT OF STATE GEOLOGIST. 
the washed clay, which were superior in design and finish. They were 
unglazed and when burned were of the peculiar stone-gray color of the 
raw material. They prove this clay, when properly prepared, to be well 
suited for the finest of decorative work. If washed before being made 
into stoneware, a much better quality of the latter could be made, and 
the increased price which it would readily bring would more than repay 
the extra expense of preparation. 
The American Cannel Coal Company owns several thousand acres of 
land adjoining Cannelton on the north and east, and for years has carried 
on the mining of coal and the quarrying of sandstone on an extensive 
scale. The main vein of coal has been worked at a number of places, 
mostly by slope or drift shafts. The following connected section, 
obtained one and one-fourth mile east of Cannelton, on the S. E. l of 
theN E. ! Sec. 10, Tp. 7 S., R. 3 W., may be taken as representing 
"the average sequence of the strata through the worked seam of coal over 
a large area of the company's land : 
1. Soil and yellow clay. . . . . . . . . . . . . . . . . . . . . . . . . 6 feet. 
2. Gray arenaceous shale ....................... 14 feet. 
3. Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 feet. 
4. Blue arenaceous shale ....................... 11 feet. 
5. Coal (top vein) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 foot to 18 in. 
6. Potter's clay ............................. 4 to ti feet. 
7. Blue argillaceous shale ....................... 34 feet. 
8. Black bituminous shale . . . . . . . . . . . . . . . . . . . . . . 1 foot 6 in. 
9. Coal (main vein) ............................ 4 feet. 
10. Fire-clay ................................... 5 feet. 
J 1. Sandstone ... , .............................. 20 feet. 
Large quantities of shale (No. 7) and fire-clay (No. 10) have to be 
handled each year to make height in the rooms and entries of the mines. 
Neither of these have heretofore been put to use, though excellent sam· 
ple, dry-pressed front brick have been made from them for the company. 
Shale No. 7 is a close-grained material very free from impurities. Its 
composition, as shown by an analysis made for this report by Prof. Noyes, 
shows the presence of: * 
Clay base and sand ................................ 87.08 per cent. 
Fluxes ........................................... 12.34 " 
This proves its chemical fitness for making vitrified products of many 
kinds; as the percentages gi.ven are very close to those of the average 
shale used for such products. (See p. 54.) 
The fire clay (No. 10) burns to a handsome buff color and will doubt-
less make good terra cotta, or can be mixed with the shales to make 
paving brick. It contains too great a percentage of fluxing impurities to 
•:• For complete analysis see table at end of chapter. 
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make refractory wares, as the following composition from analysis made 
rby Prof. Noyes will show: * 
Clay base and sand ................................ 87.15 per cent. 
Flnxes ........................................... 10.30 " 
The yellow surface clay, which crowns the hills about Cannelton to a 
depth of 6 to 8 feet, is a superior article of its kind. The Cannelton 
Stoneware Company is making from it ordinary soft mud brick, which 
are but little inferior in appearance to some of the pressed front brick 
used in our cities. Mr: George Hufnagle, of Cannelton, has had sample, 
dry-pressed brick made from it which were very handsome in appearance. 
From deposits of shale and fire-clay on his farm (Sec. 9, Tp. 7 S., R. 3 
W.) he has had other samples burned-the shales making a dark maroon 
brick which can not be excelled in quality, and the fire-clay a fair grade 
of buff front brick. 
All in all, the clays found at available points in Perry County are ex-
<lellent in quality, and in quantity practically inexhaustible. From them 
ordinary building brick, sewer pipe, stoneware, vitrified drain tile and 
Rockingham ware, all of good quality, have been made in the past, while 
paving, pressed front and hollow brick, and terra cotta can undoubtedly 
be made. Fuel of excellent quality, awaiting only the pick of the 
miner, underlies these clays. The Ohio River furnishes an ever-ready 
means of transportation, where not one company, but many, compete for 
freight, and so keep the rates at a very low figure; while the "Air Line" 
Railway has a branch line passing within one-half mile of all the chief 
day deposits. With these facilities present no better site for the location 
{)f large clay factories exists in southern Indiana. The one thing lack-
ing is a railway running northeast from either Cannelton or Tell City via 
Bloomington, Monroe County, to Indianapolis. Such a road would pass 
through the main oolitic limestone district of the State, and would open 
up a vast territory rich in many kinds of undeveloped resources. 
*** 
This completes the list of counties comprised in the area covered by 
this report. As before stated, attention has been called only to the 
larger and more available deposits of commercial clays found within. 
their bounds. The presence in large quantities of the raw materials 
suitable for making every kind of clay product used in Indiana, with the 
exception of some of the finer clays used in the better grades of terra 
cotta, encaustic tile and china ware, has been shown. The clays for the 
cheaper and vastly more used products, millions of dollars worth of 
which are annually imported into the State, are lying undeveloped and 
* For complete a.nalysis see table at end of chapter. 
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surrounded in most instances with the fuel necessary for their burning. 
With these resources present why should Indiana be behind the other 
States in clay manufacturing? Why should she make only 5 per cent. 
of the total value of clay products made in the United States, when: 
Ohio and Illinois, with no more extensive or better beds of the raw ma-
terial, make respectively 16 and 13 per cent.? 
The people of this State are not awake to the opportunities and ad-
vantages in their midst. The majority of the clay industries which have-
started up at Brazil, Veedersburg, Terre Haute and elsewhere within 
the past five years are owned by parties outside of Indiana, and the 
profits accruing, which are large, go mostly without her bounds. As was-
well ~aid by the superintendent of one of the largest of these factories 
(himself an Ohio man and the factory owned by Ohio capitalists): "The 
people of Indiana don't seem to know a good thing when they have it. 
They wait for outsiders to come in, gain possession of it and make it 
known to them, and then, too late, they realize its importance." Home 
factories should be erected, should be protected, should be patronized, 
for in such a way only can the future wealth and welfare of the State be 
increased, and plentiful labor be provided for her working-men. 
, 
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C L A Y S  A N D  C L A Y  I N D U S T R I E S .  1 3 1  
R E M A R K S  O N  T H E  S H A L E  A N A L  Y 8 E S .  
N o .  1 .  A v e r a g e  o f  t e n  a n a l y s e s  o f  s h a l e s  u s e d  i n  
o f  p a v i n g  b r i c k  a n d  s e w e r  p i p e  i n  t h e  S t a t e  o f  O h i o .  
s t a n d a r d  f o r  t h i s  r e p o r t .  
t h e  m a n u f a c t u r e  
A d o p t e d  a s  t h e  
N o .  2 .  M i x t u r e  o f  s h a l e s  a n d  s u r f a c e  c l a y  a s  u s e d  b y  W a b a s h  C l a y  
C o . ,  V e e d e r s b u r g ,  F o u n t a i n  C o u n t y ,  I n d i a n a ,  i n  t h e  m a k i n g  o f  p a v i n g  
b l o c k s  A v e r a g e  s a m p l e .  
N o .  3 .  M i x t u r e  o f  s h a l e s  a n d  s m a l l  a m o u n t  o f  s u r f a c e  c l a y ,  a s  u s e d  
b y  t h e  C l i n t o n  P a v i n g  B r i c k  C o . ,  C l i n t o n ,  V e r m i l l i o n  C o u n t y ,  I n d i a n a ,  
f o r  t h e  m a k i n g  o f  p a v i n g  b r i c k .  A v e r a g e  s a m p l e .  
N o .  4 .  M i x t u r e s  o f  s h a l e s  a n d  s u r f a c e  c l a y  a s  u s e d  b y  t h e  E v a n s v i l l e  
P r e P s e d  B r i c k  C o . ,  E v a n s v i l l e ,  V a n d e r b u r g h  C o u n t y ,  i n  t h e  m a k i n g  o f  
p a v i n g  a n d  d r y - p r e s s e d  b r i c k .  A v e r a g e  s a m p l e .  
N o .  5 .  M i x t u r e  o f  s h a l e s  N o s .  H  a n d  4  f r o m  t h e  c l a y  p i t  o f  t h e  
C a y u g a  P r e s s e d  B r i c k  C o . ,  C a y u g a ,  V e r m i l l i o n  C o u n t y ,  I n d i a n a .  U s e d  
f o r  m a k i n g  r e d  d r y - p r e s s e d  b r i c k .  A v e r a g e  s a m p l e .  
N o .  6 .  B a s t a r d  s h a l e ,  N o .  5 ,  f r o m  t h e  p i t  o f  t h e  C a y u g a  P r e s s e d  
B r i c k  C o . ,  C a y u g a ,  V e r m i l l i o n  C o u n t y ,  I n d i a n ! j , .  U s e d  i n  t h e  m a k i n g  
o f  b u f f  d r y - p r e s s e d  b r i c k .  A v e r a g e  s a m p l e .  
N o .  7 .  S h a l e  N o .  2 ,  f r o m  t h e  l a n d  o f  S .  L .  M c C u n e ,  M e c c a ,  P a r k e  
C o u n t y ,  I n d i a n a .  A v e r a g e  s a m p l e .  
N o .  8 .  S h a l e  N o .  9 ,  f r o m  t h e  l a n d  o f  S .  L .  M c C u n e ,  M e c c a ,  P a r k e  
C o u n t y ,  I n d i a n a .  A v e r a g e  s a m p l e .  
N o .  9 .  S h a l e  N o .  5 ,  f r o m  t h e  l a n d  o f  S .  L .  M c C u n e ,  M e c c a ,  P a r k e  
C o u n t y ,  I n d i a n a .  A v e r a g e  s a m p l e .  
N o .  1 0 .  S h a l e  f r o m  t h e  l a n d  o f  H .  T .  T h o r p ,  n e a r  T e r r e  H a u t e ,  
V i g o  C o u n t y ,  I n d i a n a .  
N o .  1 1 .  M i x t u r e  o f  s h a l e s  f r o m  r a i l w a y  c u t  n e a r  L i n c o l n  C i t y ,  
S p e n c e r  C o u n t y ,  I n d i a n a .  A v e r a g e  s a m p l e .  
N o .  1 2 .  S h a l e  N o .  7 ,  f r o m  a b o v e  t h e  m a i n  v e i n  o f  c o a l  w o r k e d  b y  
t h e  A m e r i c a n  C a n n e l  C o a l  C o . ,  C a n n e l t o n ,  P e r r y  C o u n t y ,  I n d i a n a .  
N o .  1 3 .  S h a l e  f r o m  a b o v e  t h e  w o r k e d  v e i n  o f  c o a l ,  P r o s p e c t  H i l l  
m i n e ,  V i n c e n n e s .  K n o x  C o u n t y ,  I n d i a n a .  
N o .  1 4 .  S h a l e  N o .  6 ,  f r o m  t h e  l a n d  o f  J o s e p h  B u r n s ,  ' V e s t  M o n t e -
z u m a ,  V e r m i l l i o n  C o u n t y ,  I n d i a n a .  A v e r a g e  s a m p l e .  
N o .  1 5 .  S h a l e  N o .  1 1 ,  f r o m  t h e  l a n d  o f  J o s e p h  B u r n s ,  W e s t  M o n t e -
z u m a ,  V e r m i l l i o n  C o u n t y ,  I n d i a n a .  A v e r a g e  s a m p l e .  
N o .  1 6 .  S h a l e  N o .  8 ,  f r o m  a b o v e  t h e  w o r k e d  v e i n  o f  c o a l ,  S h a f t  N o .  
1 ,  I s l a n d  C o a l  C o . ,  L i n t o n ,  G r e e n e  C o u n t y ,  I n d i a n a .  A v e r a g e  s a m p l e .  
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No. 17. Shale from near "Air Line" shops, Princeton, Gibsnn 
County, Indiana. Average sample. 
No. 18. Shale from the land of Frank Landers, near Stone Bluff, 
Fountain County, Indiana. 
No 19. Shale from the land of J. W. Shuster, near Stone Bluff', 
Fountain County, Indiana. 
Analysis No. 1 is taken from Prof. Edward Orton's (Jr.) report on 
the "Clay-Working Industries of Ohio" (Vol. VII, Ohio Geol. Surv., 
1893, 133). Analyses Nos. 2 to 13, inclusive, were made for the pres-
ent report by Prof. W. A. Noyes, of the Rose Polytechnic Institute, 
Terre Haute, Indiana. These analyses were in each case based on the 
sample dried at 135° C. The parts marked "insoluble" were found to 
be insoluble in acids and sodium carbonate. 
In the "rational analyses" the quartz was determined by subtracting 
31'V0 times the insoluble alumina from the insoluble silica. The remain-
der of the insoluble portion was counted as "feldspathic detritus " The 
general method of analysis followed was that given in Wagner's Chem-
ical Technology. 
Analyses Nos. 14 to 19, inclusive, were made for this report, after the 
burning of the Polytechnic laboratory, by Prof. Robert Lyons, chemist 
at the State University, Bloomington, Indiana, who was assisted by the 
following ~tudents: Messrs. P. A. Yoder, H. A. Bordner, 0. W. 
Brown and H. G. Reddiok. The methods followed by Professor Lyons 
- were e8sentially the same as those used by Professor Noyes. 
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REMARKS ON THE UNDER-CLAY ANALYSES. 
N<1. 1. Under-clay No.5, from mine owned by Bockting Bros., Hunt-
ingburgh, Dubois County, Indiana. Used for stoneware at Hunting-
burgh, Evansville, etc. 
No. 2. Under-clay from beneath the vein of coal worked by the Amer-
ican Cannel Coal Co., Cannelton, Perry County, Indiana. 
No. 3. Under-clay No. 8, from the land of S. L. McCune, Mecca, 
Parke County, Indiana. 
No.4., Underclay No. 16, from the land of S. L. McCune, Mecca, 
Parke County, Indiana. 
No. 5. Under·clay No. 10, from the land of Joseph Burns, West 
Montezuma, Vermillion County, Indiana. Used in the making of fire 
bricks. Average sample. 
No. 6. Average of stoneware clays selected from the ground clays 
used in several of the large Akron, Ohio, stoneware factories, and then 
mixed. . 
No.7. Under-clay used in large sewer pipe factory at Walker's Station, 
Columbiana County, Ohio. (Lord, Chemist.) 
No. 8. Ballou fire clay, from Muskingum County, Ohio. Used as a 
bond for flint clays in forming high grade refractory materials. (Lord, 
• Chemist) 
Analyses Nos. 1 to 4 inclusive were made for this report by Prof. '\V. 
A. Noyes. No. 5 was made by Prof. Robert Lyons, Bloomington, Indi-
ana. Nos. 6, 7 and 8 were taken from Professor Orton's report on the 
"Clay-working Industries of Onio." 
CHAPTER III. 
THE CLA.Y·WORKING INDUSTRIES OF 'l'HE COAL-BEARING COUNTIES OF 
INDIANA. 
The clay-working industries of western and southwestern Indiana are 
yet in their infancy. Previous to 1890 but six clay factories were in ex-
istence in the 18 counties covered by this report, the value of whose 
annual output was more than $5,000. To-day there are 24 in the area 
mentioned, whose yearly output is more than $10,000 each, and of nine 
of these it is more than $50,000 each. There is room for five times as 
many without ove.rcrowding or overdoing the business, for the number 
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·and variety of clay products is increasing at a marvelous rate, while the 
growth of the country and the rapid disappearance of the forests is ever 
widening the demand and opening up new markets. 
Eleven years ago the State Geologist of Ohio, foreseeing the coming 
increase in the use of clay for manufacturing purposes, investigated the 
cla.ys of that State, and published an extensive paper, calling the atten-
tion of capitalists to their value. The result has been a great expansion 
in the clay-working industries of Ohio, and to-day she ranks easily first 
among the clay manufacturing States of the Union. With no better or 
no more abundant clays than Indiana possesses, compare the following 
statistics of the leading clay-working industries in the two States in 1894: 
OHIO. AN'WAL ·-1 I~DIASA.I 
OUTPUT. ------~----------
AVKL'AL 
OuTPUT. 
Pa.ving Brick Factories ....... .. 44 
Sewer Pipe Factories ....................... .' ............ . :>5 
Stoneware Fa:ctories ........................................ I 37 
·C. C. and White Granite Ware Factories........ 31 
Yellow Ware Factories ................................ I 10 
292,000,()(l0 
;) 
24,%o,ooo I n 
gals. 
............. ~::· .... l __ _ 
1 
29,000,000 
600,000 
gals. 
If Ohio can, as she has been doing, support on a paying basis the 
number of establishments given above, there is surely room for many 
more in Indiana. · 
The rapid growth, since 1890, in the clay industries of southwestern Indi-
ana is due mainly to two causes, viz., the growing use of vitrified brick 
for street paving purposes, and the discovery of the great value of shale 
or laminated clay for making many of the grosser forms of clay wares. 
Those clay industries already in existence in the coal-bearing counties 
may be grouped according to the kinds of wares they manufacture into 
the following classes : 
-1. The manufacture of paving material. 
2. The manufacture of sewer pipe and hollow goods. 
3. The manufacture of refractory material. 
4. The manufacture of stoneware and pottery. 
-5. The manufacture of pressed front brick. 
6. The manufacture of ordinary building brick and drain tile. 
Each of these will be taken up and mention made of the processes in-
volved, and such statistics will also be given in tabular form as could be 
·obtained from the owners of the factories. 
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THE MANUFACTURE OF PAVING MATERIAL. 
CHOICE OF CLAYS. -The two most valuable properties which a paving 
brick must possess are those of vitrifaction, or the power to withstand the 
absorption of water; and toughness, or the ability to withstand abrasion 
and wear. Parties who are thinking of erecting a plant for the making 
of pavers must choose a clay, which, when properly burned will possess 
in a high degree the above properties, else their money will be wasted in 
a worse than useless project. 
Among the clays found in Indiana and mentioned in the previous chap-
ter are many which are undoubtedly suitable for the making of paving 
material; yet before a plant be located at any deposit, full tests should be 
made, and the clay found therein proven to be refractory enough to stand 
up under the heat required to bring about vitrifaction, and yet to 9ontain 
fluxes sufficient to cause vitrifaction to begin at a temperature consider-
ably below that at which softening and loss of shape takes place. The 
only fully reliable test which can be made is the taking of a large quan-
tity of the clay to some factory and there making it into brick and burn-
ing them under conditions as nearly as possible like those which will be 
present after the plant is erected. Such a test is far more vah:iable than 
the one commonly in vogue of sending a keg or two of the clay to some 
dealer in brick machinery, and having a dozen or twenty brick made 
therefrom. Such brick show only the best products obtainable from the 
elay, and are no criterion of what it will do under the normal and aver-
age conditions existing in a large plant. They are made to sell brick ma-
chinery, and all possible precautions are taken to have each one absolutely 
without flaw. 
While the average composition of the best clays for paving brick and 
other purposes is well known, too much reliance must not be placed upon 
the chemical' analysis of a clay in question, and no plant should be 
erected with it as the sole existing test. It serves well as a preliminary 
test to determine the posstble usefulness of the clay for the purposes 
wanted, as from it the refractorinesl:! can be readily judged, but it. is no 
criterion of the toughness and other essential properties which the burned 
product must possess. 
The clays found in western and southwestern Indiana which are suita-
ble for making paving brick may be conveniently grouped under the fol-
lowing heads : 
1. Carboniferous shales. 
2. The more plastic under-clays of the coal seams. 
3. Recent sedimentary clays of the river bottoms. 
The question naturally arises, which of these is best suited for the pur-
pose in hand ? This can best be answered from the experiences of the 
.. 
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past, and from the results of a long series of tests made under uniform 
-conditions. When the paving brick industry was first started the larger 
portion of the bricks were made of the under or so-called "fire-clays" of 
the coal measures. These have been gradually supplanted by the shales, 
as actual experience has shown that the brick made from the latter are 
more lasting, wear more uniformly, and in general give far better satis-
faction Moreover the s11ales are far more abundant, more easily mined, 
and, while requiring the expenditure of more power to prepare them for 
use, are more easily vitrified than the under-clays. 
No facilities being at hand for the proper testing of a large number of 
clays in order to prove the relative value for vitrified brick or the differ-
ent kinds of materials mentioned above, I have availed myself of the 
results of a series of tests made by Prof. Edward Orton, Jr., at the 
State University of Ohio, 0,\1 clays of the same nature from that State. 
These results were first published in the seventh volume of the Ohio 
Geological Survey, and afterwards, in a modified form, in "The Clay 
Worker" for July, 1895. From the latter publication the following ex-
tract is taken : 
"The shales, Ol' bricks whose chief component is shale, and whose 
color is red or dark, were grouped together and were represented by 23 
samples. Fifteen varieties of fire-clay bricks, or those in which fire-clay 
is the largest constituent, and whose color is light, were grouped together. 
Four varieties of shale and fire-clay mixtures, in about equal propor-
tions, were grouped together, and three varieties, composed of Ohio River 
sedimentary clays exclusively, constitute the last cla~s. The average re-
sults of the tests of these four cla~ses were as follows: 
No. 01•' I A I R ' 
------------------
----------7--8-A_)_!P_L_E_s_. __ , RSORPT~::J__ ArTLING. 
~Ji}h:> ~~ ~~~ ;;;;: ~ ~~~;;~ ~:: :;; :: :~~;;~~~::I 2~ 1.17 I 17 61 15 1.62 17.32 4 1.44 1H.7~ 3 1.36 19.02 
CRUSHING 'I "'a 
SQ. INCH. ~ 
7,307 
I 
1 
G,8i6 2 
5,788 3 
4,fi05 4 
"In this table the shales have the advantage over their competitor~, 
showing the first rank in absorption and crushing and a close second in 
rattling. The fire-clays are indicated as being slightly tougher than the 
shales, but considerably more porous. Also, the same tendency is again 
more strikingly illustrated in the table of bricks having the highest 
average excellence in the test. Taking the ten highest averages, repre-
sented by sixteen factories, it is found that thirteen are shale bricks, 
against three fire-clay bricks, showing that the best material of the State 
is 80 per cent. of it made 'of shale clay." · 
~ . 
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This series of tests, taken in connection with the experience of the· 
past, proves conclusively that the shales are the best suited of the three 
clasEes of materials mentioned for the making of high grade paving 
brick. 
LocATING THE PLANT.-Other conditions beeides the quality of the 
clay must be taken into consideration in choosing the site for the location 
of a paving brick or other clay factory. Among the most important of 
these are the quantity of clay, the amount of labor necessary to secure 
it and its nearness to fuel, railway facilities and markets for the manu-
factured product. 
The quantity of clay used in a large paving brick factory in the course 
of a single year is much greater than is usually supposed. Taking into 
consideration the shrinkage in burning, each thoueand brick of ordinary 
size, 2~x4x8~ inches, will require an average of 2k cubic yards of clay; 
and standard paving blocks, 9x3x4 inches, will require one-third as much 
more. If the clay be 10 feet in thickness and 40,000 brick of ordinary 
size be made each day, about 1* acres of the clay will be used each year. 
If block are made, about 2~ acres will be used. The quantity of clay 
available must, therefore, be carefully determined before the site of the 
factory is chosen. 
The question of stripping becomes an important one in the securing of 
large amounts of clay, and its cost must always be considered in choosing 
a site for a plant. Many deposits of shale and fire-clay, otherwise valu-
able, are rendered comparatively worthless by the great amount of 
material overlying them. In some cases much of this material can be 
mixed with that of the main deposit without injury to the product. This 
should not be done, however, until numerous tests have proven beyond 
doubt its suitability for the purpose. 
Where the number of factories is large and competition causes the 
output to be sold at a close margin the cost of fuel becomes an important 
factor in the making of clay products. This should always be comidered, 
and other things equal, the plant located as near as possible to a cheap 
and practically in.exhaustible fuel supply. In these days of protracted 
drouths the future water supply is another factor to be considered, for 
large quantities are used for steam purposes and for moistening the clay 
in the wet pan or pug mill. 
The question of transportation is also a most important one in the 
c~1oosing;of a site ft r a clay fiwtory. If possible the location should be 
such that first-class railway facilities can be readily obtained, and oide 
tracks laid into the yard. The finished product can then be loaded 
directly into the cars without preliminary hauling in wagons. Other 
convenience8, however, should not be sacrificed to gain such railway 
facilitiee. It is much better to locate the plant in close proximity to the 
supply of clay and then build a single switch to it than to erect it by the 
... 
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main line of a railway a mile or two from the deposit. The latter plan 
has, unfortunately, been followed by three of the five factories in this 
State, necessitating much expense in the hauling or shipping of the raw 
material. Where possible iris better to locate close to the junction point 
of two or mor~ railways. This eliminates largely the chance of an arbi-
trary advance in shipping rates, and provides direct communication with 
a greater number of markets. 
Those paving brick factories which are located near cities of sufficient 
size to use brick for paving purposes have many advantages. If their 
{)Utput is of such a quality as to meet all requirements it can be laid 
down at a good profit in such a home market at a less cost than any out-
side competitor can furnish it after paying freight rates. In addition to 
this saving of transportation there is always a sale in such a city for the 
second grade brick for use in sidewalks, gutters, foundations, etc. From 
10 to 25 per cent. of the total output of the average factory is composed 
of such " seconds." These are soft brick or those over burnt, cracked 
or twisted in burning. In the course of a year they amount to several 
hundred thousands, perhaps millions, and unless sold for some price 
accumulate until they become a nuisance in the yard. All sums which 
they bring may be counted as clear gain, and the cost of production of 
those unsold must be added to the debit side of the year's account. 
PREPARATION OF CLAYS.-But few clays are found in their natural 
state in such a condition that they can be taken directly from the deposit 
where they lie to the machine which shapes them into the unburned 
product. Almost all have to undergo some process of preparation in 
{)rder that they may be reduced to a fine-grained, homogeneous and 
plastic mass. While this preparation is more necessary and thorough in 
the making of the finer grades of clay wares, the manufacturers of pav-
ing brick are beginning to realize that on account of the more rigid in-
spection and close competition of their products, more care must in the 
future be taken in the preliminary mixing and preparation of their clays. 
Especially is this true of such clays as contain foreign impurities, such as 
ilmall nodules of iron carbonate or pebbles of lime. If not present in 
too great a quantity, these, when ground fine and intimately mixed with 
the mass of clay do little harm. But if allowed to pass into the boay of 
the brick, or other ware, in coarse granules a large percentage of the 
finished product will be rendered wholly worthless. Where two or more 
clays are to be mixed together the mixing must be thoroughly and uni-
formly accomplished, else the toughness and general structure of the 
brick will be greatly impaired. 
The quali~y of almost all clays is greatly improved by weathering. 
While the amount of material used in a paving brick factory is so large 
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that such a procedure, in part, becomes impracticable, yet if the condi-
tions are such that large quantities of the clay can be gotten out in sum-
mer and allowed to remain exposed to the winter's rains and frosts a 
tougher and better grade product will invariably result therefrom. 
Although both shales and fire-clays are sedimentary deposits, their 
natural plasticity has been largely destroyed by the changes which they 
have undergone subsequent to their deposition. This plasticity can be 
restored only by grinding and kneading with water. Where large 
amounts of the clay have to be used, this grinding is almost universally 
accomplished by means of a machine called a "dry pan." Experience 
has proven that for the making of paving brick a dry pan nine feet in 
diameter, supported by an iron frame, and having the rims of the inner 
wheels or muliers from 10 to 12 inches wide, is the most suitable. With 
such a machine dry shale sufficient in quantity to make from 30,000 to 
35,000 ordinary sized paving brick can be readily ground in ten hours. 
·where the shale or clay is wet or very plastic, or where the same or a 
greater number of the larger paving blocks are desired, two dry pans 
have to be used. These are set side by side, and in the larger and more 
modern factories in Ohio and Illinois have the clay delivered to them on 
an inclined chute. Such an arrangement is a great labor saver, as both 
pans can be tended by one man instead of requiring a half dozen or more, 
as in the older factories. 
A part of the bottom of the dry pan is made of iron plates, with 
openings varying from r6 to f of an inch in diameter. Through these 
the ground clay passes and is caught and elevated, and then dumped 
onto screens. Through these screens the particles of clay, of sufficient 
fineness to enter the substance of the brick, pass to the wet pan or pug-
mill, w bile those too coarse for such a purpose are returned to the dry 
pan and reground. The kinds of Ecreens used are many. Those known 
as fixed inclined, or gravity, screens are best suited for me in tall build-
ings, as they are simple and cheap, and require no power to operate 
them. For low buildings some style of vibrating screen is the simplest, 
cheapest and most saving of power. Rotary Ecreens, while capable of 
performing much work, are wasteful of power and are very liable to get 
out of order. 
The most important preparatory process through which clays are put 
is the tempering, or mixing with water, in order to develop sufficient 
plasticity for making them into the product desired. In the manufacture 
of paving brick the clay is most commonly tempered in pug mills. These 
are much cheaper and less cumbersome than wet pans, but the latter give 
far better results, as by them the particles of clay are not only mixed with 
those of the water, but are ground into intimate contact with them. The 
wet pan is also more suitable for mixing clays of different kinds, as a pug 
mill merely stirs their particle~ together without bringing thein into close 
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contact. However, these advantages are commonly overlooked, and the 
cheapness and simplicity ot the pug mill, coupled with the fact that it 
requires less attention, leads to its more common use. 
If possible, some sort of a storage bin should intervene between the 
screen and the pug mill, and above the latter. This will secure a more 
regular flow of clay into the mill, and thereby render its work more uni-
form and efficient. Difficulty wiii very likely be experienced, however, 
in getting the ground clay to run freely from the storage bin, as it will 
have a strong tendency to bank up and clog the openings. The use of 
warm water in tempering, especially in winter, will be found to add 
much to the ease with which the clays may be worked, and will at the 
same time improve the quality of the finished product. 
The processes of preparation thus briefly described are not limited to 
the paving brick indmtry, but are practically the same in all factories 
using indurated clays, whether for vitrified, refractory, or other 
products. 
MAKING OF BRICK.-Paving brick. are now almost univermlly made 
by what is known as the "stiff-mud" process. In this process the ground 
clay is moistened just enough to render it plastic without becoming soft 
and pasty. The brick formed from it, on leaving the machine, are firm 
enough to be handled and piled several courses high without breaking or 
losing their shape. 
Two types of machines are used in making stiff mud brick. These are 
called, respectively, plunger machines and auger machines. In the former 
the tempered clay is pushed into a closed space or press chamber and then 
forced out through the die by means of a piston or plunger, which is op-
erated intermittently by steam pressure. This style of machine is much 
less used than the auger for several reasons, chief among which are: (a} 
Numerous defects in the brick caused by bubbles of air which have passed 
with the clay into the press chamber, and, finding no means of escape; 
have been forced into the body of the brick and caused therein voids or 
cavities which weaken its strength; (b) the intermittent nature of the 
flow of clay which prevents the use of automatic machinery in handling 
the output; (c) the necessary dividing of the steam power of the engine 
in order to furnish the pressure necessary to operate the piston; (d) the 
cost of the plunger machine, which is usually considerably more than 
that of the auger. 
The auger machine consists of a horizontal closed tube or cylinder with 
a cone shaped front end. The clay is admitted on top of the rear end of 
this tube, and is pushed forward much in the same manner as the meat 
in a sausage mill, by a set of blades or knives which are arranged spirally 
about an inner, revolving, horizontal shaft. These blades both cut and 
pug the clay, and carry it forward to the auger, or screw, working in the 
cone shaped portion of the machine. This auger is a solid iron screw with 
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a single or double thread. Gathering up the clay it forces it from the 
larger to the smaller end of the cone, thereby compressing it greatly and 
causing it to issue through the die at the front opening in a steady and 
continuous stream or bar. This may be 4~x9 inches in size, and is then 
cut off in sections 2~ inches thick into " side-cut" brick; or it may be 
2~x4~ inches in dimensions, when it is cut into sections !) inches long, 
producing "end-cut" briek. The cutting of the bar of clay into sections 
of the proper dimensions is effected by wires attached to a frame, which 
is operated either by hand or by automatic machinery. 
Stiff mud brick, however made, are apt to have certain defects, some 
of which it is hard to avoid. The most common of these is a laminated 
condition of the inner portion of the brick. This is, for the most part, 
due to the outer portions of the bar of clay being retarded by fric-
tion against the sides of the die as it is forced through it by either 
plunger or auger, while the inner portion, exempt from such frictiou, 
moves more rapidly onward. These laminations are less frequent in 
large bars of clay than in small ones, as a smaller proportion of the clay 
is in contact with the die. Hence the side-cut machines produce fewer 
-of them than the end cut. For this reason more of the former are used, 
€specially in the making of paving brick from soft gritless shales or 
"soapstones," which have a stronger tendency toward lamination than 
the harder, more non-plastic clays. All things considered, experience 
bas proven that the side-cut auger machines are the best adapted to the 
making of paving brick from such raw materials as occur in southwest-
ern Indiana. Three of the five factories now in operation are using 
such machines. Two of these began with end cut machines but found 
them unsuitable for working the shales. The latest improved side-cut 
auger machines, of which there are several patterns on the market, when 
supplied with automatic off-bearing belts, are capable of making 40,000 
brick in 10 hours' time. 
In most factories the brick are taken from the cutting table and 
passed through a repress machine before they are taken to the dryer. 
The value of this process is as yet a mooted question among paving 
brick makers. The prevailing opinion at present is that repressing im-
proves the brick in smoothness and general appearance but not in 
structure The corners are rounded off and the rough sides caused by 
the passage of the cutting wires through the clay are obliterated. Two 
represses, each requiring the services of two men, are necessary to take 
care of the output of a single, side-cut, auger hrick machine. 
DRYING THE BRICK.-After the brick have been given their shape 
on the cutting table or the repress, the next process in their manufac-
ture is the driving off of the water which has been added to the clay to 
secure plasticity. The average daily output of a single modern side-cut 
machine contains almost 20 tons of this water. How to remove it 
.. 
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quickly and cheaply by evaporation has been a question which has sorely 
puzzled paving brick makers in the past. Many methods have been de-
vised but the one now most used, and which will most probably be con-
nected with such paving brick plants as will be erected in the future, is 
known as the progressive or tunnel 8ystem. 
By this system small iron or wooden cars, 8ingle or double decked, 
each holding from 350 to 500 of the undried block or brick, are pushed 
in at one end of a long, low tunnel or dry house, and by slow progres-
sion moved forward to the other end. This tunnel has close fitting doors 
at each end and three or four sets of double tracks. Beneath these, in 
the most modern dryers, are many thousand feet of radiating and coiled 
steam pipes. These are most abundant at the further end of the tunnel, 
where they are kept full of live steam at boiler pressure. 
By the use of either tall wooden chimneys, or ians, currents of air are 
kept moving from the hot end of the dryer where the steam pipes are 
mostly located to the other end where the bricks are first entered. "By 
the time the air currents reach the rear end they have absorbed in pass· 
ing through the great volumes of brick ahead, about all the vapor they 
are capable of retaining, consequently, the temperature is low, generally 
80° to 100° F., and the air is filled with humidity, almost to the dew point. 
The new car-load of bricks in an atmosphere like this does not begin to 
dry at all, but it begins to warm through, till the individual bricks are as 
hot as the surrounding atmosphere. After a time the cars are shoved 
down the tunnel to make room for other cars in the rear. The first car 
now begins to ·find itself in an atmosphere a little warmer and not quite 
saturated with moisture. The water now begins to dry on the surface of 
the bricks, and as they have been previously brought to a warm steamy 
condition, the surface evaporation is constantly replaced by moisture 
from the inside. Hence, there is no tendency for the outside of the 
brick to contract faster than the inside and, therefore, no tendency to. 
cracking or breaking. As the bricks proceed onward they yield up suc-
cessive portions of their moisture and finally emerge from the hot end of 
the dryer ready for the kiln." * 
In some progressive dryers hot air is used instead of steam, but the 
latter is the safer, more economical and more efficient drying agent. The 
daily output of an average factory can be dried ready for setting in the 
kilns in from 24 to 30 hours by the latest styles of progressive dryers. 
The cost of drying ranges from 20 to 35 cents per 1,000 bricks; 25 cents 
being the average cost at the Clinton Paving Brick Company's works. 
BuRNING THE BRICK.-All other processes of clay manufacturing are 
subordinate in importance to that of the burning. Especially is this true 
of the manufacture of paving brick, where, upon the proper management 
------
------
-----· 
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of the burning, more than upon the quality of the clay or its preparation, 
depends the degree of vitrifaction and toughness which the finished 
product will possess. For the most part the burning of vitrified products 
is carried on in down draft kilns. These are of several patterns, the 
most common of which is the round down draft from 25 to 28 feet in 
diameter and holding 28 to 30 thousand standard block, or 40 to 45 
thousand ordinary sized brick. On account of the importance of this 
process, the following full and valuable account of the proper method of 
conducting it is taken from "The Clay Worker" for April, 1895. It 
was written by that noted authority on all su~jects pertaining to clays, 
Prof. Edw. Orton, Jr., of Columbus, Ohio. 
"The kiln may be supposed to be twenty.five feet in diameter, with 
ten fire holes of the inclined grate style, and the contents of the kiln are 
set twenty-five courses high. The fires are lighted at once, when the 
setters have finished their work and erected a single wicket in each door. 
The fires at first are very small, not over one-half bushel in cubic con-
tents, and are at the bottom of the grate bars and in the foot of the bag. 
They are maintained at about this stage for the first twelve hours, when 
they are doubled in size. The temperature of the waste gases passing 
off in the stack at the end of twelve hours will be milk warm or a little 
more During the first three days the draft of the kiln is apt to be too 
feeble rather than too strong, so under ~sual conditions the stack has full 
chance, unobstructed by damper of any kind. The air supply entering 
the kiln during the first day is very large, as it has nearly the whole area 
of each fire h~le. This space is gradually filled up as the size of the 
fires increase, so that the temperature of the gases passing into the kiln 
insensibly increases, hour by hour, as the air passages are diminished and 
the fires increa>ed. During the first twenty-four hours the wickets, peep-
holes and all openings except the fire holes should be finished up and 
daubed with mud and washed with clay-slip till air tight." 
''During the second twenty-four hours the fires are again doubled, the 
increase being carefully distributed throughout the day. This will about 
half fill the fire holes, leaving the upper half of the openings free for 
air. The waste gases in the draft stack will feel much warmer at the end 
of the second day-probably from 140 degrees to 160 degrees, and they 
are so laden with water that they appear as clouds of steam if the out-
side air is cool. During the third day the fires are slightly increased, 
but not so as to more than two-thirds fill the fire holes. The waste gases 
rapidly increase in heat during the day, usually getting too hot for the 
bare hand, and the visible steam becomes less and less, generally disap-
pearing before the end of twenty-four hours." 
"The kiln has now passed through what is called in the trade the 
'water-smoking' period. The water discharged is largely that which js free and merely left in the bricks from the dryers, though possibly 
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some combined water hag been expelled during the third day. The in-
tention of the burner during this period is to subject the bricks to a 
liberal flow of air and gases, beginning at a low heat, and by the end of 
the third day attaining a temperature of 300 or 400 degrees. If this is 
done the last traces of free water will have been drawn out, and the kiln 
will be ready for raising 'fires.' " 
"The fire holes are now filled up so that the air supply is nearly cut 
off, and what air does draw in over the top of the fire is hardly more 
than sufficient to consume the inflammable gases from in rear of the fires. 
Under this condition the fire holes soon become red, and soon after the 
bags and fire walls are seen to be red as well, and during the second half 
of the fourth day the bricks will become a dull red, easily seen at night 
and with difficulty by day. It is at this stage that the combined water 
is expelled, and the utmost caution and regularity are needed. The heat 
must be maintained and slightly increased, hour by hour, constantly aim-
ing to cause the redness to travel downwards, course by course, without 
materially increasing the temperature of the top.'' 
"The draft, if too strong, must be cut down, and the heat regulated 
by the size of the air inlets over the top of the fires. In cold weather 
steam will be seen for the second time during this day, but in warm 
weather the superheated vapor is ab3orbed into the atmosphere without 
condensation.'' · 
" The kiln should be gauged-that is, the distance from the top of the 
bricks to the top of the kiln should be carefully measured-during the 
fourth day, as soon as the bricks are hot enough to distinguish, or be-
fore. This figure should be noted down for future reference. During 
the fifth day the air supply will be nearly cut off, and the fire holes will 
be at their full heat. The temperature at the beginning of the day 
should be distinctly red on top and a barely visible red in the middle 
peep-hole on the twelfth course from the bottom. ·During the twenty-
four hours the heat should be increased to a clear, bright cherry red on 
top, decreasing to a distinctly visible red on the bottom of the kiln, and 
on the draft stack. When this color is seen in the stack it is a sign that 
the necessary heat to expel the combined water from the clay has been 
attained from top to bottom, and that the bricks are now ready to take 
the finishing temperatures as fast as they can absorb them. The con-
stant danger will be, during the fifth and subsequent days, that the top 
courses will become overheated for a few moments. If the burner is 
not constantly on the qui vive, after every firing, especially, the heat will 
become too great and the quality of the top courses will be damaged or 
ruined. If the work is skillfully done the top course will be still only a 
good, hard building brick at the close of the fifth day, while the bottom 
has arrived at the softest salmon stage." 
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"On the sixth day the finishing process or 'high fire' begins. So far-
the· rise jn temperature has been comparatively regular and gradual. 
But after the gases have been expelled from the clay the danger of sud-
den changes in the heat is only that the highest limit may be exceeded; 
variations inside of that limit do no harm. The fires are managed much as 
before, the air supply being greater or less according to the heat needed 
for the moment. The top of the kiln becomes heated up to its practical 
limit of safety a few hours after the finishing process begins, and if the 
heat is still maintained without cessation the bricks will soon become 
spongy. If the heat be kept on for a few hours, until the top bricks be-
gin to show ,signs of distress, and then allowed to cool off somewhat, 
together with an increase of draft, it is found that 'the top portions of 
the kiln will give out heat again, and, while cooling down themselves, 
they assist in bringing up the heat of the couraes below them." 
"By working the. kiln as described and Cltrrying wave after wave of 
heat from the top downwards the bottom of the kiln ought to become 
strongly red by the end of the sixth day, the top being as hard as is de-
sired before this time. The gauge at this stage should show about five 
or six inches settie from the first figure, with a setting 25 courses high." 
"The same method of firing during each succeeding 12 hours ought 
to show a further settle of two inches. By the end of the seventh day 
the settle will probably be 9 or 10 inches, and the trials. taken from the 
top; middle and bottom will show the vitrification to be complete on top, 
fair in the middle and too soft on the bottom. Twelve hours more ought 
to bring the heat down to the bottom so that the settle shows 11 or 12 
inches and the trial a hard building brick or poorly vitrified paver. The 
burn is ready to conclude at any time the burner sees fit, and he must 
now weigh in his mind the benefit and danger of each fire before putting 
it on. The conclusion of a burn under such conditions as have been de-
scribed should not be later than the middle or end of the eighth day." 
''In cooling off the practice varies. Experience has shown that the 
danger point in cooling vitrified clay ware is at a dark red or black beat. 
When the ware is very bot it can not be damaged by free admission of 
air, providing that it all enters through the fire holes and red-hot fiues. 
The proper plan is to allow the kiln to cool down under full draft until it 
begins to look dark, then shut the dampers and cool as slowly as the kiln 
capacity will allow. Three to six days are allowed to round kilns." 
" The slower the cooling the greater toughness i8 found in the product. 
The top course and the bricks immediately next the bags are always 
likely to be brittle in any case, as they are heated up and cooled down 
many times in the burn in accumulating the waves of heat by which the 
bottom courses are reached." 
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NAME OP FIR•. 
Clinton Paving and 
Building Brick 
Co. · 
Wabash Clay Co. 
Indiana Paving 
Brick Co. 
Evansville Pressed 
Brick Co. 
Hoosier 1lriek Co. 
Statistics rf Indiana Paving Brick Factories. 
Location. 
.,;, 
.,:;.. 
,.,.. 
'"'" 
'""" ~0
l.capitalt 
1 In-
vested. 
! 
Clinton, . 
V erm1lhon 1 1893 I $50,000 County, 
Indiana. 
Veede"-
burgh, 
:Fountain I 1892 I $90,000 
County, 
Indiana. 
Bra~il, 
Clay 1891 $40,000 County, 
Indiana. 
Evansvil.Je, 1890 $;)0,000 Indiana .. 
Product. 
Clinton pavers 
((8Y.x4x2Y. in.) 
and 
vitrified sewer 
brick. 
"Poston" block 
(9x4x3 in.) 
and 
sidewalk brick. 
Brazil block 
(9x4x2Y. in.) 
Evansville 
pavers 
(8Yzx4x2Y. in.) 
I Kind ~f Machinery., 
One 9-foot dry pan. 
One 9-foot pug mill. 
One auger side-cut, 
Penfield No. 10 brick 
machine. 
Two Columbia re-
presses. 
Two 9-foot dry pans. 
One open - top pug 
mill. 
One angus side-cnt. 
Bucyrus 10 Giant" 
brick Inachine. 
rrhree Ray1nond re-
presses. 
One 9-foot and one 7-
foot dry pan. 
One open - top pug 
mill. 
One Wellsville auger 
side-cut n1achine. 
One Raymond and 
one Eagle repress. 
Two 9-foot dry pans. 
'fwo horizontal pug 
mills. 
One Chambers auger 
end-cut 1nachine. 
I I 
Hoosier paver• I New Alb~,ny, ]8\!4 $41J,iliJO (8Y.x47;lx2Ys in.) Indutnn,. 
System 
of 
Drying. 
Progressive 
("Iron Clad''). 
Two 5-track 
tunnels. 
Progressive. 
One 6-track 
"Iron Clad" 
and one 8-track 
"Poston'' 
tunnel. 
Three dryfloors; 
one heated by 
under-flues and 
two by steam. 
Total capacity, 
240,000. 
Progressive. 
Two 4-track 
tunnels. 
I 
Progressive.An-1 
<lrews sys.tem. I 
Number and 
Kind 
of Kilns. 
Five Sl)uare 
Eudaly 
down draft. 
Seventeen 
round, 
down draft. 
Eleven round, 
down draft. 
I 'fotall~"'?[~,.,i~"d~~~ Kiln a "go. ~:;::: ~~ ~ ~.s I C~pac- c~S~~.=i~l"":;i Jty. iZ "'...:: ,.. ...::o;;;: 
~-;....; 
'""" 
"""" ~!i~ 
625,000 
brick. 60 $1.42 8 I $70,000 
.110,000 
block. 
350,000 
block. 
7.~ 
IJ,j 
$1.35 sx I $no,ooo 
$1.3.5 6Y. I $7o,ooo 
Seven square, GO 000 down draft, of bri', k 50 $1.50 5 $50,00, 
owner's design. c · 
Two :<qua.re, 
tlown tlraft. I ;,oo,ooo I 2n /~u511 I $10,000 
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CosT OF MAKING PAVING BRICK.-This also varies much according 
to location and size of plant, price of labor, cost of fuel, etc. Where a 
factory is fitted up with modern machinery, has an output of 35,000 or 
more daily, and is situated by the side of the clay, fuel and water, so 
that these necessities can be obtained at a minimum price, the actual 
cost of making repressed paving brick and ·putting them on board the 
cars, is in the immediate neighborhood of $5.00 per thousand; of block, 
$5.50 per thousand. To this must be added the interest on capital 
invested, insurance, taxes, office expenses, salaries of salesmen and all 
other general expenses, which will bring the cost up to near $6.00 per 
thousand for the brick, and $6.50 for the block. The prices at which 
they now sell in Indiana are said. by the makers to be $10.00 for the 
brick and $13.00 for the block on board the cars at the factories. 
THE TESTING OF PAVING BRICK.-The question of the proper tests 
to which samples of the brick destined for paving streets shall be sub-
jected is a most important one. Each city engineer has, up to the pres-
ent, had his own opinions on this matter and has made his tests according 
to his own best judgment. As a result there is no recognized standard, 
nor official tests which can be taken as such. At the ninth (1895) meet-
ing of the National Brick Manufacturers' Association a committee was 
appointed to report a standard method of making such tests. It is to be 
hoped that such a report will soon be made and a standard fixed which 
will become generally adopted by city en.gineers. This will enable manu-
facturers to test their own output, and if not up to the standard to devise 
means and methods of making it so. In the past they have had to trust, 
as it were, to luck in having their output adopted, as it was impossible 
to try to make it correspond with the many whimsical standards which 
were set up by city engineers. 
As already stated the two essential qualities of a good paving brick 
are vitrifaction and toughness. Hence, the most important tests which 
can be made are those which will go to prove the presence of these 
qualities in proper degree. These are the absorption test and the 
abrasion or rattling test. As it may be some years before a set of 
standard tests is adopted, the following methods of making the absorp-
tion and rattling tests are given as ones which have been commended by 
experts. 
For the absorption test, one whole and three half bricks of average 
hardnes~, which are free from kiln sand and which have not been sub-
jected to the abrasion test, should be taken. These should be dried care-
fully over a register or in a radiator for twenty-four hours, at a temper-
ature between 200 and 300 degrees. Each specimen should then be 
weighed accurately on scales which are graduated to at least :{ of an 
ounce, and a record kept of their separate and combined weights. They 
should then be soaked in clear water for 24 hours, after which they 
150 REPORT OF STATE GEOLOGIST. 
should be wiped dry with a cloth and weighed again. The increase in 
weight denotes the amount of water absorbed. The sum of this should 
be reduced to a percentage of the dry weight, and this will be the per 
cent. of absorption. The maximum amount of thi8 which is allowable 
in a paving brick is, as yet, an unsettled question. Some city engineers 
make two per cent. the limit. More fix the amount at one and one-half 
per cent. By far the greatest number of paving brick placed upon the 
market show a gain of less than one per cent., so that two per cent. is 
probably not far from the limit which it is best to allow. No brick 
should be condemned or endorsed on the absorption test alone, as such a 
test is an index only of the quality of vitrifaction, and gives no proof 
of the presence of the other qualities which the brick must possess. 
For the abrasion test which is made to indicate the toughness of the 
pavers, a cask-shaped rattler with the staves and heads made of cast iron, 
or lined with steel or iron plates, should be provided. This should be 
28 inches in diameter and 32 in length, and should have no shaft in the 
center, but be suspended by opposite corners. 
The brick to be tested should each receive a special mark with a steel 
punch, and then be weighed carefully. Enough should be placed in the 
rattler to fill as nearly as possible :lO per cent. of its volume, and no 
foundry shot or other iron material should accompany them. If a suf-
ficient number of brick to make out the 20 per cent. of the volume of 
the rattler are not to be tested, standard paving brick from the most 
available source should be used as "fillers." 
The rattler should then be turned for 40 minutes at the rate of 25 rev-
olutions per minute. The brick are then taken out and weighed individ-
ually and collectively, and the percentage of loss by impact or abrasion 
is thus obtained. 
The percentage of loss ~mder the above method will vary much. The 
extremes will probably be about 5 and 25 per cent., and the average 
of 20 samples about 15 per cent. It will be found to be a severe test, 
but it will show with absolute certainty the toughest brick in the lot 
tested. 
Other tests of paving brick which should be made are those showing 
the hardness and the cross-breaking or transverse strength. The former 
is easily determined by the use of the scale of hardness or scratching 
test, as the ability to scratch or to be ~cratched determines the relative 
hardness of any two substances. This scale is explained in all works on 
elementary physics, and is the one commonly in vogue with mineralogists. 
Its numbers run from one to ten, and certain well-known minerals are 
taken as types of each degree, talc or soapstone being No. 1 ; calcite No. 
3, etc. Nos. 6 and 7, represented respectively by feldspar, a common 
constituent of granite rocks, and quartz, a very common mineral, are 
-...., 
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the two degrees of the scale which should be used comparatively in test-
ing paving brick. No brick should be used for street purposes whose 
hardness is not 6 or above, while none showing a hardness above 7 are 
made. In making the test the inspector should be provided with pieces 
of feldspar and quartz, 2 x 4 inches, or larger in size, and also with an 
ordinary three·cornered file. The file should be drawn with considerable 
pressure over the narrow face or edge of the brick, and with the same 
amount of pressure over both the feldspar and the quartz, and observa-
tion made as to whether the depth of the cut in the brick is greater, less, 
or equal to that made in the minerals. If the scratch in the brick is less 
than that in the feldspar and deeper than that in the quartz the hardness 
of the brick is between 6 and 7, or the one desired; but if the scratch in 
the brick is plainer and deeper than that in the feldspar the brick is too 
soft and should be rejected.* 
In making the transverse or cross-breaking test the brick should be 
placed edgewise on rounded knife edges, set 6 inches apart, and the load 
applied in the center by a rounded knife edge until the brick is broken. 
The transverse or tensile strength is then determined by the following 
formula: 
in which 
3 w 1 
f----
2 b h 2 
= tensile strength in pounds per square inch. 
W = breaking load in pounds. 
l = length between the benrings. 
b =breadth of brick. 
h = height of brick. 
The crushing test for •brick was at one time largely used, but of late 
years has been considered of little value. "The crushing strength of a 
cube cut from a good paving brick is, say, 8,000 to 10,000 pounds per 
square inch, and if the pre~sure is applied on only a p·•rtion of the upper 
surface the strength is about twice as much. The surface of contact be-
tween a wheel having a 1~ inch tire, loaded with half a ton, is roughly 
about one ~:-quare inch, which gives a pressure on the brick of only 1,000 
pounds per square inch. Therefore there is no danger of the brick being 
crushed."-! If made, the brick to be tested should be placed edgewise, 
and the edges should be previously ground smooth, else the real strength 
will not be obtained. 
After the four tests of absorption, abras'on, hardness and transverse 
strength have been made it becomes necessary to average them, as in 
•:• If doubt occurs as to the pressure exerted by the file being the same in each instance a 
piece of the brick can he used on the smooth surfaces of the pieces of the minerals, and
 
'ciec 1:ers". The harder bodies will scratch the softer. 
'!Baker I. 0., Brick Pavements, p, 8. 
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most cases one sample will show the highest per cent. in one particular, 
and a second in another particular. The question then arises, what rela-
tive value or weight should be given to each test? The qualities of tough-
ness and vitrifaction being most desired it is obvious that the tests of 
absorption and rattling should be rated higher than the other two in 
making out the average. Probably the best relative value which can be 
given each of the four in making out the final average is as follows: 
Rattling- ............................................ 40 per cent. 
Absorption .......................................... 30 per cent. 
Hardness ........................................... 15 per cent. 
Transverse strength .................................. 15 per cent. 
The engineer in prescribing his specifications for bids should make known 
fully the manner in which each test shall be made, and the relative 
weight which shall be given each in computing the final average. 
THE FoRMATION OF BRrcK PAVEMENTS.-While the making of brick 
streets is an industry entirely distinct from that of the manufacture of 
paving brick, the future of the latter industry depends wholly upon the 
successful wear of such streets and the satisfaction which they give to the 
general public. 
Many brick pavements which have been put down in the past have 
proven costly investments, but a much larger number have proven en-
tirely satisfactory both in comparative cost and wear. The failure of 
those unsatisfactory has been due to many causes. One of the most 
common of these has been the use of poor foundations. It has been long 
proven by experience that no matter how superior the wearing surface 
of the street may be, unless such surface is supported upon a firm and 
enduring foundation its lease of life will be short. Such a foundation is 
best made from hydrauli~ cement concrete, and its minimum thickness 
should be 6 inches. The manner of its proper formation has been well 
set forth in the specifications of the city engineer of St. Louis, Mo~ 
These specifications are RO plain and definite, both as to forming the con-
crete foundation and the choosing and laying of the brick, that that 
portion of them pertaining to these objects is here given as follows: 
"SPECIFICATIONS FOR CONCRETE FOUNDATION." 
''Upon the roadbed thus formed a sub-foundation of hydraulic cement 
concrete shall be laid to a uniform depth of 6 inches, which shall be pre-
pared and applied as follows : The sand to be used in the mortar shall 
be clean, sharp, silicious river sand, free from loam or dirt, and before it 
is used all gravel, sticks and other foreign admixtures shall be removed 
by screening." 
"The cement used shall be hydraulic cement, equal in all respects to 
the best Utica or Louisville cement. lt shall be newly made, fine ground, 
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and capable of withstanding a tensile strain of sixty (60) pounds per 
square inch of section when mixed pure and made into test bars and ex-
posed thirty (30) minutes in air and twenty-four (24) hours or. more in 
water. Cement in bags or packages not branded with the name of the 
maker will not be received. Cement in jute sacks will be rf'jected with-
out test. Samples for testing shall be furnished in such manner and at 
such times as may be required. On all casks or packages accepted, such 
inspection marks will be placed as may be required, and the contractor 
shall carefully preserve these marks and not allow them to be imitated; 
The cement shall be kept under cover and dry until used, and any cement 
exposed to the weather after testing shall not be used. Cement may be 
re inspected at any time when the street commissioner shall so direct, 
and if not found to be of proper quality it shall be rejected. All rejected · 
cement shall be at once removed from the line of work." 
" The mortar shall be prepared from cement and sand, in the propor-
tions of one part of cement to two parts of sand, by measurement. The 
sand and cement to be thoroughly mixed dry in proper boxes, after which 
a sufficient quantity of water shall be added to produce a paste of proper 
consistency, and the whole thoroughly worked with hoes or other tool~. 
The mortar always to be mixed fresh before being applied to the broken 
stone." 
' " The concrete shall be made of broken limestone and hydraulic ce-
ment mortar, the stone to be broken so as to pass through a two and one-
half (2~) inch ring in its largest dimensions. The stone shall be clean 
from all dust and dirt, and thoroughly wetted, and then mixed with 
mortar; the general proportion being one part of cement, two parts of 
sand, and five parts of stone. It shall be laid quickly and then rammed 
until the mortar flushes to the surface. No walking or driving over it shall 
be· permitted when it is setting, and it shall be allowed to set for at least 
twelve (12) hours, and such additional length of time as may be directed 
by the Street Commissioner or his duly authorized agents, before the 
pavement is put down. All materials used in the construction of the 
pavement shall be brought on to the concrete only in barrows, or de-
livered on the concrete from the sidewalk." 
''SPECIFICATIONS FOR WEARING SURFACE." 
"Upon the foundation of concrete shall be laid a bed of coarse, 
sharp sand, free from gravel, loam or vegetable matter, and ...... inches 
in thickness when compacted to serve as a bed for the bricks. Upon 
this base of sand a pavement of the best quality of vitrified paving brick 
shall be laid. The bricks shall not be less than seven and one-half inches 
nor more than nine inches long, not less than ............................. .inches nor 
more than three inches wide, not less than three and one-half inches nor 
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more than four and one fourth inches deep, with rounded edges with a 
radius of three-eighths (§-) of an inch. Said brick shall be of the kind 
known as "repressed" brick, and shall be repressed to the extent that 
the maximum amount of material is forced into them. They shall he 
free from lime, sand and other material, except pure shale ; they shall 
be as nearly uniform in every respect as possible; they shall be burned 
so as to secure the maximum hardness, so annealed as to re~ch the ulti-
mate degree of toughness, and thoroughly vitrified so as to make a hom-
ogeneous mass." 
•'All paving brick must be homogeneous and compact in structure, 
free from lumps of uncrushed shale or from laminations caused by the 
process of manufacture, or fire cracks or checks of more than superficial 
'Character or extent. The brick to be used shall be made from pure shale 
of quality equal to that found in Galesburg and Glen Carbon, in the 
State of Illinois, and Canton, in the State of Ohio. All bricks so dis-
torted in burning or with such prominent kiln marks as to produce an 
uneven pavement, shall be rejected. All bricks shall be free from lime 
or magnesia and shall show no signs of cracking or spalling on remaining 
in water ninety-six hours." 
"The bidders shall submit twenty-five samples of the brick they pro-
pose using. A portion of those bricks shall be subjected to such physi-
cal tests as the Board of Public Improvements shall deem necessary, and 
the remainder be retained as samples of the material to be furnished and 
used. Any brick which does not stand the tests satisfactorily will be re-
jected, and no bid contemplating the use of the rej~cted brick shall be 
entertained. Samples may be submitted by manufacturers, in which 
case the bidder proposing to use brick of such manufacture will not be 
required to submit samples. The quality of the brick furnished must 
eonform to the samples presented by the manufacturers and kept in the 
office of the Street Commissioner." 
"Such specimen brick shall be submitted to a test for one-half hour in 
the machine known as a "Rattler" with cast-iron bricks weighing six 
p:)unds each, making thirty revolutions per minute, and if the loEs of 
weight by abrasion or impact during such test shall exceed fifteen per 
cent. of the original weight of the bricks tested, then the brick shall be 
rejected. The brick shall have a specific gravity of not less than two. 
They shall not absorb more than one and one-half per cent. of water 
when dried at 212 degrees Fahrenheit and immersed twenty-four hours 
in water." 
''The Street Commissioner reserves the right to reject any and all brick 
which in his opinion do not conform to the above specifications." 
"All brick may have a proper shrinkage but shall not differ materially 
in size from the accepted samples of the Eame make, nor shall they differ 
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greatly in color froru the natural color of the well-burned brick of its 
class and manufacture." 
"No bats or broken brick shall be used except at the curbs, where 
nothing less than a half brick shall be used to break joints. The bricks 
to be laid in straight lines and all joints broke1,1 by a lap of at least two 
inches, to be set upon the sand in a perfectly upright manner as closely 
and compactly together as possible, and at right angles with the line of 
the curb, except at street intersections where they are to be laid as the 
Street Commissioner may direct." 
"The pavement shall be thoroughly rammed two or three tirues, as may 
be directed by the Street Commissioner, with a paver's rammer weighing 
not less than seventy-five pounds, or a road-roller weighing not less than 
three nor more than six tons; and all the joints in the pavement shall be 
completely filled with .. ,, ________________ ...... -------------------.. ------------- and an additional layer 
of sand not less than one inch in depth shall be spread uniformly over 
the whole surface of the pavement." 
THE PERFECr PAVEMENT.-The requirements which shall constitute 
a perfect pavement have been well summed np as follows: 
First. R~;awnableness in first cost. 
&cond. Low in cost of maintenance and easy to repair. 
Thira. Durability under traffic and reasonable freedom from noise 
and dust. 
Fo,urth. Free from decay, waterproof and non-absorptive. 
Fifth. Of low tractive resistance and furnishing a good foothold for 
horses.* 
Suffice it to say that such a pavement has never as yet been constructed. 
The nearest approaches to it al'e those of vitrified brick, made from just 
such shales as are found in so great abundance in southwestern Indiana. 
In order to gain some idea of the extent to which vitrified brick have 
been used for street paving purposes in Indiana, their durability and the 
general satisfaction which they give, a letter was sent to the city engineer 
of each city in the State where brick pavements are in use, and a blank 
was enclosed to be filled out and returned. Replies were received from 
all the engineers except those of the following places: Elkhart, Sum-
mitville, Dunkirk and Decatur. From these replies the following table 
has been compiled : 
'"Mead, Daniel W. Proc. Ninth Ann. Conv. Nat. Brick Manf'<. Ass'n., 1895,:14. 
---------------
N A:ME ol!~ CnY. 
Alexandria. 
Anderson. 
Elwoorl. 
Evansville. 
Frankfort. 
Franklin. 
Ft. Wayne. 
No. of Miles 
of Brick P ve-
ments in Use. 
1,900 feet. 
4% miles. 
276 miles. 
18 miles. 
11 squares. 
%miles. 
4.57 miles, or 
88,788 square 
yards. 
Statistics Concerning the Use (if Vitrified Brick for Street Paving in Indiana. 
Average Cost 
Kind, and Thickness of I per Lineal 
Foundations. Foot Each 
I Side of Street. 
I 
Broken stone; 8 inches. $5.50 
Gravel; 10 inches. $4.50 
. $3.96 for ':it-1 ! Broken stone; 10 mc~es on rifled bnck; 
I 
1 mile. Gravel; 10 mches $'2.40forcom-l 
on remainder. mon brick. I 
Concrete; 6 inches on 131 
miles. Broken rock and 
two courses of brick, mak-
ing 8 inches, on 5 miles. i 
Concrete; 8 inches. Sand, 
1 inch. 
Concrete; 6 inches. 
Broken stone; 6 inches on 
66,096 squ•tre yards. Con-
crete; 6 inches on 16,782 
square yards. Concrete: 
8 inches on ii,9l0 square 
yards. 
$3.85 
$4.72 
$4.10 
$3.15 
/ 
Width of her of Brick Js~dot~k Am"'" I M•• Nom-~ ~""'"" 
Street. 
1 
Used to Date. Date. 
55 feet. 520,000 
40 feet. 7,000,000 
i 
1,050,000 c_om- I 
mon bnck; 
1 
3-i feet. _ 2.2-.0,UOOyit-
rified bnck.
1 
3R feet. 1:3,760,000 
; 
28 feet. 
3~ feet. 4,089,000 
4,000,000 
1,060,000 
985,000 
Total 
Cost of 
Pave-
utents. 
I! $22,000 I 
! $230,000 1 
I I $105,000 
$701,000 
$40,000 
1 $28,700 
$157,838 
Places of Manufacture of 
Brick. 
Minerva, Ohio. 
Canton, Ohio (6,000,000). 
Minerva Ohio, (1,000,000). 
Canton, Ohio (2,100,000 shale 
brick). Ma-lvern,Ohio (150,-
000 fire-clay brick). El-
wood, Ind. (1,050,000 com-
mon brick). 
New Cumberland, W. Va. (3,000,000). Middleport, Ohio 
(1,000,1:00). Decatur, Ill. 
(1,500,000). Irontnn, Ohio 
(!,OOO,oOO). Evansville, Ind. 
(7 ,250,000). 
Bucyrus, Ohio (1,550,904 shale 
brick). Canton, Ohio (1,830,-
400 shale brick). Maesillon, 
Ohio (117,646 fire-clay brick). 
New Cumberland, W. Va. (581 000 fire-clay brick). 
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NAMF, OF CITY. 
Alexandria. 
Anderson. 
Elwood. 
I 
Evansville. 
Frankfort. 
Franklin. 
Ft. Wayne. 
l 
Statistics Concerning the Use rif Vibified Brick for Street Paving in Indiana. 
Places of Manufacture I 
of Block. 
I 
Middleport, Ohio (2,000,-
000). Ironton, Ohio (2,000,000) 0 
Veedersburg, Ind. 
Veedersburg, Ind. 
NewCumberland,W.Va.l 
935,000 fire-clay block. I 
I 
Cost of Brick 
per 1,000. 
$13.00 
$12.00 
Vitrified brick, I $13.00 ; corn-
mon brick,$5.
1 
I 
$10.00 
$1l.fo0 
Co't of 
Cost of Brick and 
Block per Block 
1,000. M<tde in 
Indiana. 
$5,2RO 
$13.fo0 $72,500 
$13.00 $13,650 
$14.00 
$18.00 
C· st of 
Brick and 
Block 
Made Out-
side of 
Indiana. 
$6,760 
$84,000 
I 
I $30,000 
I 
$119,000 
$62,853 
Durability of and Satisfaction 
Given by Brick Pavements. 
I 
Not used sufficiently to prove 
durability; satisfaction 
good. 
Pavements constructed in 
1892 93 show very little signs 
of wear; satisfaction good. 
Canton brick where founda-
tion has not been disturbed 
have given entire satisfac-
tion. Fire-clay brick crum-
ble rapidly after hard outer 
shell has worn through. 
General Remarks. 
Probably 15 squares will be 
put down next season. 
Probably2.000,000 paving brick 
will be used in 1896. 
Common brick pavements last 
5 years without repairs as 
compare<! with gravel at a!-
tnost same priee, with con-
stant repairs. 
All shale brick are wearinl( Seventy-five to 100 squares of 
well u_ndl'r. heavy .traffic. brick l'avcment will be put 
West_YngmJa fire-bnck are down m 1896. Two million 
showmg signs of disinte- vitrified brick have in addi-
gration under same condi- tion already been used in 
, tions. I alleys. 
Just constructed. 
Good as new aftPr two years' I 
wear; satisfaction excellent. 
Pavements laid in 1891 in fair 
condition; sat i sf a, c t ion 
good. 
Twelve squares will be put 
down in 1896. 
10,272 square yards of vitrified 
brick have been laid in alleys 
to date. 
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~AME OF CiTY. 
Gas City. 
Huntington. 
Indianapolis. 
Jonesborough. 
Kokomo. 
Lafayette. 
Laporte. 
----· 
Logansport. 
Statistics Concerning the Use of Vitrified Brick for Street Paving in Indiana-Continued. 
No.ofMiles I I I Average Cost Average Total Num- Total No. Total 
of Brick Pave-~ Kind, and Thickness of 'Fer Lineal Width of her of Brick of Block Cost of Places of Manufacture of ments in Use. Founda.tiom. oot Each Street. Used to Date. Used to Pave- Brick. iSide of Street. Date. n1ents. 
I 4,977 feet. I Crushed Bton~; 6 inches.\ $6.22 
I 50 feet. I 11,326,500 I $61,968 (lineal.) Sand; 2 mches. I I 
2 miles. 
I Broken stone; 8 inches. I $3.70 I 36 feet. I 1 2,000,000 1 $72,182 I 
lt.6 miles. I Concrete; 6 inches. I $?.72;..,; inc.:lud-1 mg curbmg. 35 feet. I I 1 $744,4321 
I I I I 11,200,000 I $33,000 I 
4,550 lineal Coarse gravel, 10 inches. $3.75 50 feet. feet. 
lo miles. I Concrete, 6 inches. I $5.34 I 36 feet. I I 388,810 1 $10,890 1 
I I I 
I Gravel, 6 inches; sand, 21 I I Veedersburg, Ind.; Clinton, 1-rl;ol~ Iniles. inches: hard b~ic]<:, flat, 2 $4.18 39 feet. 1,776,000 $68,996 ~nd.; Canton.,Ohio; Bloom-Inches; sand. 17:,; mches. mgton, Ill.: ha.lesburg, Ill. I 
' 
1 15,:>93 square Broken stone, (j inches; $5.48 I 39 feet. I 877,500 I I $22,012 I Canton, Ohio. j yards. sanU, 2 inches. 
I 
$3.60 with 
broken 
Broken stone, 8 inches on I stone 
I I $27,5St> ru%- miles. 4 ~quares: concrete, 8 foundation; I ;)0 feet. I 7;)3,000 inc he,.;: on !) Rquarc!!:. $4.87 with 
concrete 
foundation. 
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Has City. I 
Huntington. I 
Indianapolis. I 
J onesborough.l 
Kokomo. 
Lafayette. I 
J,aporte. 
Logansport. 
~ 
Statistics Concerning the Use qf Vitrified Brick for Street Paving in Indiana-Continued. 
Cost uf Cost of 
Cost of Brick and Brick and Pi:tces of Manufacture Cost of Brick Block per Block Block Durability of and Satisfa.ction General Remarks. 
of Block. per 1,000. 1.000. Made in Made Out- Given by Brick Pavements. 
Indiana. side of Indiana. 
Logan, Ohio. $18.00 I $23,877 I Satisfaction excellent. I 
Hocking Va.lley, Ohio. 
I I 
$20.00 I $40,000 Go()(!. i Probably 10 squares will be laid 1 Wl th Yitrified brick in 1896. I 
I I I 
i Those laid last two years are I 
I 
I fairly good; those laid prior 
are poor. I 
Canton, Ohio. 
I I 
$13 I I $15,600 I Constructed in 1895 I 
I. I 
I 
Veedersburg, Ind. I $13 I $5,044 Just completed. 
I 
Probably 6 squares will be 
pavell with brick in 189H. 
I Durability of the brick from I 
I 
$1:3.fi2 $8,1XIO $Hi,089 Bloomington and Galcs-~ burg, only fair; the others, 
8atisfactory. 
! $15 I $13,175 
I In use but _one year; satisfac-1 Seven squares will probably 
tJon good. be put down in 189ti. 
rrwo rows of common red tile 
are placed under the foun-
dation and connec•ted with 
Veedersburg, Ind. $16 $12,048 Good. sewers. This investment pays better than any oth•r 
portion of the construction 
C o n c r e t e foundation h 
preferable. 
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NAME 0>' CITY. 
I 
Marion. 
Michigan City. 
-
Montpelier. 
New Albany. 
Noblesville. 
Peru. 
Richmond. 
Seymour. 
I 
Statistics Concerning the Use of Vitrified Brick for Street Paving in Indiana-Continued. '"""' 0:> 0 
No. of Miles 
of Brick Pave-
ments in Use. 
3r'o miles. 
3.16 miles. 
1,972 linear 
feet. 
~mile. 
1.!{, miles. 
Kind, and Thickness of 
Foundations. 
I M;tcadam, 8 inches; sand 21 mches. 
1 inch pine board, and 5 inches crushed stone. 
Concrete; 6 inches. 
Concrete; 6 inches. 
2 inches. 
Sand; 
I Gravel; 12 inches. I 
7.700 square I "Paved bowlders"; 6 
I yards. inches. Sand; 17,.; inches. 
I Broken stone: 6 inches. I lr\t mile. Sand; 2 inches. I 
1,070 linear Grave], eon crete; 6 inches. feet. Sand; 2 inches. 
Average Cost 
)?r Lineal 
oot Each 
Side of Street. 
$3.50 
$1.37 
$2.83 
$6.55, includ-
· ing curb 
and side-
walk. 
$4 I 
I 
$6 I 
$4.48, includ-1 ingcurbing 
of oolitio 
limestone. 1 
Average Total Num-
Width of her of Brick Street. Used to Date. 
30 feet. I 2,283,600 
23 feet. 2,147,558 
I 
30 feet. I 
60 feet. 412,750 
40 feet. I 
I I 
I 
I 45 feet. I 3,000,000 
54 feet. 
'l'otal No. Total 
of Block Cost of 
Used to Pave-
Date. tnents. 
79,') .ooo 1 $115,6051 
224,000 $62,401 
243,000 1 $11 ,206 1 
$14,385 
900,000 $45,000 
369,600 I $8,131 
Places of Manufacture of 
Brick. 
Canton, Ohio. 
Michigan City (1,352,000 har brick!; Brazil, Ind., 403,91 
vitrified • brick; Clintm Ind. (3Dl,220). 
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Statistics Concerning the Use of Vitrified Brick for Street Paving in Indiana-Continued. 
-~ ----
-----~-
N A>!F. OF CITY. PI aces of Man uf>tcture of Block. 
Marion. Veedersburg, Ind. 
Michigan City. I Yeedersburg, Ind. 
Mon tpe!ier. Canton, Ohio. 
New Albany. 
! 
Noblesville. I Canton, Ohio 1572,000).1 Zanesville, Ohio (328,-
000). 
Peru. I Veedersburg, Ind. I 
------
--
I Richmond. 
I 
Haydenville, Ohio. 
(75,000). 
-------
Seymour. I Athens, Ohio. 
I Cost of· I~ Cost of 
· ~ Br,ck and 
Cost of Brick Cost of Bnck •·nd I Bl k 1 000 Block per Block M 0 0 per ' · 1,000. I ~Made in c. 3ode ut 
Indiana. sul!' of 
. Indmna. 
-
$15.50 $15.00 $11,925 $85,395 
$11.00 I $16.50 $24,600 
I 
$14.00 $3,402 
$13.00 I $~,365 
I 
$16.50 $14,850 
I 
$13.00 $4,803 
-----~- ~-1 
$16.00 $18.50 $50,000 
$12.50 $4,000 
Durability of and Satisfaction 
Given by Brick Pavements. 
The first brick street was built 
six years ago; has never cost 
a cent for 'repairs, and is in 
good condition at this time. 
No. complaint except as to 
llOlSe. 
I 
General satisfaction given by I 
the vitrified bric/,, and block. 
Put down in 1895. 
Excellent. 
Good. 
Satisfaction good. 
General 5atisfaction, poor. 
Not the f>tult of the brick, 
but the bad manner in 
which the work was done. 
Constructed in 18\J5. 
General Remarks. 
Sixteen squares will be put 
down in 1896. 
Ten thousand square yards of 
brick pavement will proba-
bly be put down in 1896. 
Seven squares will be put 
down in 1896. 
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Statistics Concerning the Use of Vitrified Brick for Street Paving in Indiana-Continued. 
No. of Miles 
NAME OF CITY. of Brick Pave-
ments in Use. 
South Bend. 4 miles. 
Terre Haute. 3.53 miles. 
Tipton. 2.71 ntiles. 
Washington. I 2 miles. 
I 
Total outside of,. 
Indianapolis. 
Average Cost Average Kind, and Thickness of per Lineal Width of Foundations. .Foot Each Street. Side of Street. 
Gravel; 6 inches; thor-
139X feet., oughly rolled. $2 08 
Broken s.tone; 8 inches; on I $5.7! on I I 
?.28 m1les. Qoucrete; 5 broken stone 42 feet. I Inches; on 1.2',) miles. · I 
I 
$4.34 for I 
vitrified 
Gravel; 10 inches. brick. $2.18 33 feet. 
for common 
brick. I 
I 
Concrete; f! inches. Sand; I $?90 incl11;d- I 34 fe t 2 mches. mg curbmg. e · 
'fotal Num- Total N o.l Total 
her of Brick of Block Coet of Places of Manufacture of 
Used to Date. Used to I Pave- Brick . Date. ments. 
5,500,000 
I 
3(8,600 $87,904 and Malvern, Ohio (2,000,000). I I South Bend (2,750,000). Canton 
Zanesville, Ohio (750,000). 
5,635,380 
I 
119,080 
I I Canton, Ohio (3,770,000). Clin-$236,234 ton, Ind. (690,600). Veeders-
hurg, Ind. (1,274,200). 
651,000 vitri-
fied brick; Canton, Ohio; vitrified brick. 1,430,000 519,000 $82,274 
common Tipton, Ind.; common brick. 
brick. 
I 
640,000 1,520,800 $87,182 1 Evansville, Ind. 
1$2,416,1311 
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Statistics Conc&rning the Use of Vdrified Brick for Street Paving in Indiana-Continued. 
-- -
NAME 0 ,. CITY I Places of Man~facture 
· of Block. 
I 
South Bend. 
Terre Haute. ! 
Tipton. 
Washington. 
Total outsi.te of I 
Indianapolis. 
Carrollton, Ohw. 
Veedersburg, Ind. 
Canton, Ohio. 
Athens, Ohio. 
Cost of Cost of Brick Block per per 1,000. 1,000. 
I I 
I I $12 $14 
I $15 I $20.50 I 
I $10, vitrified I 
I 
I I brick. $6, $13 
common 
brick. I I 
$10 $13 
Cost of Cost of 
Brick and Brick and 
Block Block Made Out-Made in side of Indiana. Indiana. 
$3~,000 $.'l7 ,000 
$31,875 $56,550 
$8,580 $12 738 
$6,400 $19,770 
Durability"of and Satisfaction 
Given by Brick Pavements. 
IF 
'· 
I South Bend and Ca,nton 
brick give good satisfac-
tion. The "fire clay" brick 
do not seem to stand so 
well. 
Good. 
I Vitrified brick, good. Com-
i mon brick, all right, if , I properly burned, but Fome 1 
] which were too soft have 
· been used. 
Th~ pavements from brick 
are wearing well. The brick 
being a little too hard the 
edges and corners are some-
what rounded by eighteen 
months' use. The block 
pavements were construct-
ed in 1895. 
$237,675 1 $647.022 1 
T 
General Remarks. 
oughly vitrified, blue. It IS 
entirely free from pebbles 
and must have been depos-
ited in still water. 
Twenty-five squares will 
probably be paved in 1896. 
Twenty squares will probably 
be paved with brick in 1896. 
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When it is remembered that the use of brick pavements did not be· 
gin until 1890, it will be seen that they have come into popular favor in 
our State in a very short time. Those made from shale brick, when the 
foundation has been properly constructed, have everywhere given good 
satisfaction; while the durability of those from "fire-clay" brick is gen-
erally reported as poor. From the foregoing table it may be seen that 
in Indiana, outside of Indianapolis,* $2,416,131 have been expended in 
brick pavements. Of this large sum the brick have cost $884,697. 
But $237,675 have been spent for material made in Indiana, while 
$64 7, 022 have gone to Ohio, West Virginia and Illinois for brick, 
every one of which could have been made in Indiana, and laid down at a 
fair profit in the cities using them for a less price than they were shipped 
in from other States. 
THE l.VIANTJFACTURE OF SEWER PIPE AND HOLLOW GOODS. 
Under this head is included the making of sewer pipe, fire-clay chimney 
tops and flue linings, hollow building brick and vitrified drain tiles. In 
one or two factories all of these wares are made, but in most places only 
special lines are produced. All of these products except the chimney 
tops and flue linings are vitrified in the making; the two exceptions are 
burned at a lower temperature, and are not salt glazed as are the others. 
The clays used are the same as for making paving brick, i e., under-
clays or shales, but in this State more of the products are as yet made 
from the former. Shale is used by the Chicago Sewer Pipe Co., of Bra-
zil, and the Terre Haute Hollow Brick and Pipe Co., and in both places 
the wares are of superior grade, and there is less loss in drying and burn-
ing than iu those factories which use an under-clay exclusively. 
The preparation of the clays for these goods is made by essentially the 
same processes as those used in the making of paving brick. The wet 
pan is most used in tempering, and the latter proress is therefore more 
thorough than can be accomplished in a pug mill. 
A machine known as the sewer-pipe press is the one almost universally 
used in the making of pipe and hollow goods. It is a modification of 
the '' plunger" brick machine previously mentioned, and consists of two 
cylinders placed upright one above the other, and separated by a heavy 
cast iron frame, to which the cylinder heads are bolted. The upper or 
steam cylinder is usually 40 inches in diameter, and the lower or clay 
cylinder, 18 inches. The piston rod is made either single or triple, and 
is continuous from the clay piston to the steam piston. The clay piston 
'''I was unable to •eeure complete statistics at the office of the City l<~ngineer of Indian-
apolis. 
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is a cast iron head which can be replaced easily when worn. Steam 
pressure is used in operating the machine, and is controlled by a lever 
from the level of the working platform. · 
Seven or eight men constitute the ''press gang" necessary to operate 
the machine and remove the pipe as fast as made to the dry floors. The 
·size of the sewer pipe varies from 4 inches in diameter to 36 inches, or' 
even larger, but the sizes most used range from 8 to 16 inches. As fast 
as made they are cut to the desired length, and each is set upright on a 
wooden pallet of appropriate size. These pallets are then placed on 
trucks and taken to the dry floors 
The drying of sewer pipe is almost wholly accomplished on what is 
known as '' sewer pipe floors,' by means of steam. These floors vary 
much in size, according to the output of the factory, and are usually 
three or four in number, one above another. They are slatted or open 
and the steam pipes are arranged beneath the lower one or two. The 
largest pipes are placed on the lower floor. Exhaust steam from the en-
gine and presses is used by day, and direct steam by night. The pro-
. cess is necessarily a slow one else many of the pipe would crack. Those
 
made from shale are much less apt to crack while drying than those from 
fire-clay. 
Sewer pipe are burned, for the most part, in round down-draft kilns, 
and the process is essentially the same as that described under paving 
brick, except that much less time is required, owing to the thin Hections 
of clay to be vitrified. For shale pipe three days is usually sufficient, 
and for those made of fire-clay, three and one-half to four. The pipe are 
usually glazed by the addition of small quantities of packing-bouse salt 
to the fuel during the last stagee of burning. This glazing is done to 
secure smoothness of surface and a dark color. The color makes little 
or no difference in the quality of the pipe, but they are largely graded 
according to it. Prof. Orton has well said : " The system of grading 
sewer pipe is unneceEsarily severe. For any ordinary use, the seconds 
are as good as the firsts; it is not the consumer who profits by the sever-
ity of selection ; it is the middle men or retailers who buy the seconds at 
low rates and work them off on the public as first-class goods, which for 
any matter of service and utility they are."* 
The making of hollow building brick or tile is rapidly assuming large 
proportions in western Indiana. Three large factories have been erected 
since 1890, in which these brick form the special output, and a fourth 
bas added them to its former productions. These brick are plain sec-
tions of a square hollow bar. Their standard size is 8tx8tx16~ inches, 
with the hollow portion cross-webbed to give them additional strength. 
'They can be made by either the auger or plunger brick machines, and 
--------
--------
--------
--------
------·------
''Ohio GeoL Surv. VII, 214. 
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dried on dry floors or in progressive tunnel dryers. The advantages 
claimed fDr them over ordinary brick or stone for building purposes are 
as follows: 
1. Cheapness, costing less than either brick or stone. 
2. Being thoroughly vitrified they do not absorb any moisture, and 
always make a dry wall. 
3. Being hollow they are more healthful for dwelling houses-warm 
in winter and cool in summer. 
4. Make a stronger foundation, as each brick will stand a weight of 
more than 100,000 pounds. 
5. As all ware is vitrified the walls will always keep clean, and will 
not become dingy as cut stone and brick usually do. 
A handsome rock-faced tile for foundation work above ground is also 
made by several of the factories. 
The making of pumps from clay bas been carried on for 21 years by 
Weaver Bros., at Brazil, Indiana. The entire pump, except the handle, 
bolts and suckers, is made of vitrified fire-clay. These "stone" pumps 
are guaranteed to last for 10 years, and a number about Brazil have been 
in use for 21 yeara, and are none the worse for wear. They are fitted 
up and put in the well for $8 for the first 10 feet, and 25 cents for each 
additional foot. 
The following table comprises the available statistics of the sewer pipe 
and hollow goods industries of Southwestern Indiana: 
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WORKS OF WEAVER BROS'. CLAY FACTORY, BRAZIL, I::.<D. 
WORKS OF EXCEJ,SIOR CLAY CO., BRAZlL, IND. 
l 
Statistics of Sewer Pipe and Hollow Good8 Industries cif Southwestern 1ndwna. 
.; .,....; ~~..g· ~ . 
0 "'~ Number, and ~~ ~ ~~~ Value of ~~ .-.~ Kind of 
NAME OF FIRM. Location. "" 
00"' Kind of Products. System of Drying. Kind of 
Annual 
..... 
"'" 
Kilns. Clay Used
. ~-~~-a Q.)d ~ Output. 
"'"' 
~0 z .... s !;>=<~ ~"' 0 H Of'il 
Sewer pipe, culvert 
1 .... Goucher, McAdoo Brazil. 1894 $75,000 pipe, fire proofing, Sewer
 pipe floors, Twelve, round, Plastic 100 $1.50 
& Co. flue lining
s, chim- steam heated. down-draft. under-clay. 
ney tops, etc. 
Chicago Sewer I I I I 
I s · fl I E" h d I Shale and I 1 $1.50 I $60,000 
Brazil. $50,000 Sewer pipe. 
ewer pipe oors, 1g t, roun , surface clay 40 
Pipe Co. 1189R I I steam heated. down-draft. mixed. 
Dee Sewer Pipe Co. I Mecca, Parke County. 118951 $M,OOO I Sewer pipe. I Sewer pipe floors, I Four, round,
 I Shale and I 
steam heated. down-draft. surface clay. I 1 $40.000 
I Sewer pipe anJ stone-[ Sewer pipe floors, I Three, round, I Plastic I 
I 
A. D. Clark. 1 Cannelton, Perry 1 1862 1 
$15 000 
20 I $1.25 I $15,000 
County. ' ware. steam
 heated. down-draft. under-clay. 
I Brazil Brick and Pipe Co 
Excelsior Clay Works. i 
Weaver Clay and 
Coal Co. 
Terre Haute Brick 
and Pipe Co. 
Total. 
Brazil. 
Brazil. 
Brazil. 
Terre Haute. 
I I I Hollow building brick, iS · il IS d I Pl t' I 1890 $50,000 vitrified drain tile i ewer pipe oors,
1 
even, roun , as IC 
\ and fire brick. I steam heated. down-draft ... u
nder-clay. 
1895 $.30,000 drain tile, fine lin- nel, steam heat- even, roun • 
a e ltn I I I Hollow brick, vitrified I Progressive tun-~ S d I Sh 1 d I 
ings, etc. cd, 4 tracks. down-draft. unde
r-clay. 
I "Stone" pumps, vit-
11872 $10,000 
rifted drain tile, bol-
low brick, flue lin-
I 
ings, door steps, etc. 
118951 $40,000 vitr
ified drain tile, 
I 
Hollow building brick,l 
and paving brick. 
I Two round, 
Sewer pipe floors, [ down-draft, 
steam hea.tcd. 1 and one oven 
Progressive tun-
nel, ste~tm heat-
ed, 6 tracks. 
[ draft. 
Six, round, 
down -draft. 
Plastic 
under-clay. 
I 
Shale and I plastic 
under-clay. 
3.'\ 1 $1.50 1 $50.000 
50 1 $1.50 I ~.ooo 
10 $1.50 $15,000 
351 $1.50 1 $40,000 
I $320,000 I I I 290 I I $340,000 
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THE MANUFACTURE OF REFRACTORY MATERIAL. 
The making of refractory material is carried on in but four factories 
in Indiana, and in two of these only as a side issue. Fire-brick, cupola 
linings, tiles for the floors of kilns and grate backs constitute the princi--
pal products made. Three of these factories derive their clay from the 
stratum which occupies quite an area in Parke and Vermillion counties, 
and which is fully described among the clays of the latter county. It 
is a white, semi-plastic under-clay of the coal measures and contains 98 
per cent. of refractory material. 
The dry pan is used in grinding the clay and the wet pan, or pug mill,. 
in tempering it. The latter process is done more thoroughly than in the-
making of paving brick in order to develop as much as possible the prop-
erty of plasticity. 
The bricks are molded either by hand or on soft-mud machinery, the 
auger and plunger types of machines being wholly unsuited to their-
making. Those made on the soft mud machines are much rougher than 
the ones made by hand, and have to undergo the process of repressing. 
When first made they are too soft to bear handling and must be partially 
dried before being repressed. This drying is accomplished on a dry floor 
heated by under-flues. The moulding usually takes place in the after-
noon and the repressing and setting in the kilns in the forenoon. By 
this system the bricks are dried from 12 to 24 hours. 
Round down-draft kilns are used in the burning .of refractory prod-
ucts, the process occupying about five days. Less care is taken in the 
burning than with any other kind of clay wares, as on account of there-
fractory nature of the material there is little or no danger of fluxing or 
over burning. 
Within ~ecent years the manufacture of fire-brick has been attempted 
by the dry-press process. The Huntingburg Dry Pressed Brick Com-
pany, of Huntingburg, Dubois County, is the only company which has 
thus attempted their making in Indiana, and that only on a small ~cale; 
but in Ohio, according to Orton, this process is being used successfully in 
one or two fire-brick factories. If the attempt proves successful it will· 
revolutionize the making of refractory products, as they can be made 
more perfect in form and size, denser and stronger, and at a less cost by 
the dry-press process than by any other known. 
The making of glass-pots and linings for glass-tanks, the highest and' 
most technical part of the refractory clay industry, has not as yet been-
attempted from Indiana clays. Glass pots vary much in size and shape, 
the larger covered ones weighing as much as 4,500 pounds. Great care-
must be taken in their structure, as in use they are subject to the most 
intense heat and at the same time to the action of mch powerful fluxes. 
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:as potash, soda and lead oxides, constituents of the batch of molten ma-
terial which they contain. Their cost is therefore neMssarily great, 
while their days of usefulness are few, as at the best they wear out in a few 
months. With near 50 large glass factories in active operation in Indi-
:ana it seems strange that no attempt has heretofore been made to utilize 
the clays of the State in making the pots and tank linings. Two clays 
:are found in western and southern Indiana which are undoubtedly of 
sufficient purity for the purpose. One is the Montezuma fire·clay, 
which, according to careful analysis, contains but 1. 79 per cent. of fluxes, 
the other, the Lawrence County kaolin, containing 1.97 per cent.* The 
analyses were made from average samples chosen hurriedly, and if care-
ful selection be made much material of even greater purity ~ill be found 
in the deposits mentioned. 
A plastic refractory clay found in Greene County has been put to a 
novel use by Mr. P. J. Harrah, of Bloomfield. The clay is mixed with 
one·half of its bulk of sawdust and then molded into an oval mass a 
little larger than a hen's egg, and with four grooves running lengthwise. 
During the process of burning the sawdust is destroyed, leaving a porous 
mass of fire-clay of great refractoriness. A handle of copper wire is 
.attached to this by an ingenious machine, and a fire kindler is complete. 
This, when dipped into a can of coal oil and allowed to remain over 
night, absorbs enough oil to burn for 15 or 20 minutes with a flame 
.sufficient to kindle either wood or coal fires. During the two years of 
1894-'95 over 300,000 of these kindlers were sold, yielding a handsome 
profit to the inventor, and showing one of the manifold uses to which a 
refractory clay can be put. 
The following table shows some statistics of the two fire-brick factories 
-of Vermillion County : 
•:• For complete analyses see pages 130 and 105. 
--=----·- -~----------~------------------------------
Statistics of Fire-Clay Factories. 
NAMIO OF FIRM. Location. 
" ..., 
"~ 
"" """" ~0 
Montezuma Fire-brick I Montezuma, Ind. 11872. Works. 
Products. 
Fire-bricks, boiler tile, 
cupola blocks, floor 
brick and ground 
fire-clay. 
Number and 
Kind 
of Kilns. 
Five round 
down draft. 
I 
Capital 
Kiln In-
Capacity· 1 vested. 
I 
200,00~ 
fire-brick. I $32,000 
""" 
"'"" """s ~r:i'l 
~ 
3-5 
Hillsdale .Fire-brick I Hillsdale, Ind. 11888.1 Same as above. 
and Tile Co. I 
Four round I 150,(X)O I $20 000 117 down draft. fire-brick. ' 
'''These figures are for 1895, when the plant was in operation only one-third of the time. 
" . 
"'"'"' ~:;::: ~
"""' !i'"iS: 
$1.10 
$1.251 
Value 
of Annual 
Output. 
$25,000 
''"$4,000 
Amonnt 
of Fire-clay IValue of. 
Shipped. 
2,000 tons. $3,000 
1,100 tons. $1,050 
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THE MANUFACTURE OF POTTERY. 
The making of the cruder forms of pottery, earthenware and stone-
ware, has long been carried on in the coal-bearing counties of Indiana. 
The early settlers discovered along the sides of the ravines and hills of 
those counties many outcrops of the under-clays of the coal seams. These, 
by long exposure, had been rendered soft, plastic, and in every way suit-
able for the making of such wares as jugs, crocks, etc. At the present 
time but 11 potteries making stoneware, and in a few instances earthen-
ware, are found in the area covered by this report. Of these, eight are 
small conaerns supplying only a local demand. The other three are 
larger and ship their output to distant markets. In addition to these, one 
factory making white granite or ironstone ware on an extensive scale is 
located at Evansville. 
Of the three kinds of ware made in these factories earthenware is the 
lowest and crudest. Examples of such ware are flower pots, cuspidors 
and hanging baskets. These are made from any clay plastic enough to 
work freely, and sandy enough to dry and burn without cracking. A 
porous, unglazed, unvitrified body is desired, and hence the burning is 
not extended nor the temperature high. 
Stonewares rank next to earthen wares in the scale of pottery products. 
They are distinguished from the latter by the fact that they are always 
glazed and usually vitrified, the glazing and burning being accomplished 
at the same time; whereas in the higher forms of potter's wares two op-
erations are necessary. 
Stoneware, to be of good grade, requires much care in the selection of 
the clay. This must possess certain essential qualities, which may be 
enumerated as follows: 
1. Excessive plasticity, so that it may be easily spun or molded into 
any desired shape. 
2. It must be refactory enough to stand up under the heat required 
to melt the glaze, and must contain enough free silica to prevent air-
cracking while drying, or in cooling after burning. 
3. It must possess fluxes sufficient to cause vitrifaction to partially 
take place at or below the temperature required for glazing. 
4. It must be relatively free from such impurities as particles of lime, 
iron sulphide, etc., which will cause a flaking or blistering of the sur-
face after burning. 
Numerous clays possessing these properties exist in the coal area of 
Indiana. Among the best are those found in the vicinity of Annapolis, 
Parke County; Brazil, Clay County; Shoal~, Martin County; Hunting-
burg, Dubois County, and Cannelton, Perry County, detailed mention 
of each of which is given in the previous chapter. 
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In the smaller factories the clays are usually weathered for some· 
months before using. They are then ground for some time with the old-
fashioned horse power machines. This grinding causes the clay to be-
come very tough and waxy; but does little towards removing the im-
purities. 
In the larger factories a machine run. by steam and called a "tracer" 
is used for grinding. By this the clay previously moistened is ground, 
kneaded and stirred for an hour or longer until the grains have been re· 
duced to as near a uniform size as possible, and the property of plasticity 
strongly developed. 
The clay prepared by either of these two methods is then removed t(} 
the turning room, where a piece is cut off of sufficient size and weight 
to make the vessel desired. This is cut into two pieces several times 
by a wire and each time reunited by throwing one mass with much 
force against the other. By this means, and by kneading, the air bub--
bles are worked out and the particles of the clay brought into closer 
contact. The clay is then thrown onto a horizontal disc, or wheel, which 
can be made to revolve rapidly by a foot lathe, or other power. By 
moistening the revolving mass and pressing it with the fingers, the 
experienced potter can cause it to take any desired shape. 
The amount of ware turned in a day varies much according to the size· 
and kind. So many gallom usually constitutes a day's work. A prac-
ticed potter can make as many as 125 to 150 gallons of crocks or jars; 
while 70 to 90 gallons of jugs will be a good day's labor. 
In the larger factories at Cannelton and Evansville, much of the ware 
is formed by jollying or moulding. By this process a rapidly revolving 
mold is filled with soft clay. The mold regulates the outside shape of 
the vessel, and a "shoe" or inner piece, the inside shape. The mold is 
then taken into a hot closet when the water of the clay evaporates, and 
the ware shrinks and loosens in its case. The handles are put on after 
the ware is removed from the mold. By this process a single mold can 
be used several times a day, and many more pieces of ware can be made 
by one man than by the old fashioned mode of turning. 
The ware after being shaped on the wheel, or by jollying, is set on 
b· •ard shelves in open racks, or in large airy rooms where it slowly dries. 
After drying, if the glazing is to be that of a slip clay, it is dipped into 
a solution of such clay, and then, after allowing this to dry, is removed 
to the kiln. There, at the proper temperature, the slip melts and forms-
a smooth and handsome surface, usually of a dark brown color. 
If the glaze is to be one of common salt, the ware is removed directly 
from the drying room to the kiln without being dipped into a glaze bath, 
and when the contents of the kiln are at a white_heat the salt is thrown 
on the fire. Its vapors pass upward and form a hrownish yellow glaze· 
on the outside of the ware.· 
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The most of the stoneware made in Indiana is burned in the old-fash-
ioned updraft kilns, the process occupying about 36 hours. Three days 
must elapse after the fires are drawn before the kiln be opened, else much 
ware will be spoilt by air-cracking. An ordinary round downdraft kiln 
of about. 20 feet diameter ii! used by some potters with excellent results. 
The potters of Indiana, as far as possible, use the Brazil block or non-
caking coal for burning their wares. This coal contains less sulphur than 
the ordinary bituminous coal, and they claim that for that reason a much 
better and smoother glaze can be secured with it. 
The Crown Pottery Co., of Evansville, was organized in 1891, for the 
purpose of making ironstone china and decorated tableware. The mate-
rials used are none of them obtained in Indiana, and consist of feldspar, 
flint, ball-clay and kaolin, the latter from Florida and North Carolina. 
On account of the removal of the tariff on such good!', the market be-
came flooded with similar wares of English make, and the factory was 
compelled to close down four months in 1894, and three months in 1895. 
Of' the 160 hands employed, 50 are girls who receive $3.00 to $4.00 a 
week; 60 are boys at $4 OU per week, and the remainder are men at 
$2.00 per day. The capital stock of the company is $75,000, and the 
value of the annual output, when run steadily, is $100,000. 
The following table gives the statistics of the stoneware factories 
located in the coal area of the State, as far as they could be obtained : 
NAMES oF PRESENT OwN>'RS. 
Atchison & Lee. 
Dr. J. L. Myers. 
Jas. H. Baker & Son. 
Torbett & Baker. 
lJeryl Griffith. 
George Baker. 
Indiana Clay and Special-~ 
ty Works. 
Statistics of Stoneware Potteries cif Srruthwestern Indiana. 
Location. 
Annapolis, Parke 
County. 
Bloomingdale, 
Parke County. 
Rockville. 
Brazil. 
Clay City, Clay 
County. 
Worthington, 
Greene County. 
Shoals, Martin 
County. 
Q.· >. o" 
"' 
Annual Out- Value .of ooo 0 Kiln Capacity Capital In- ~~P. ~~ Products. ..... put in Annual Out-
"" 
o:;: in Gallons. vested. 0" s . ..,,.. 0~ Gallons. put . ci::t:>'<'E 
"'"' ~ z z 
1841 Stoneware. 2,000 40,000 $2,400 $2,500 I 6 
1890 Stoneware. 2,000 10,000 $600 $1,000 I 3 
I Stoneware and Earth-! 1 ,. 2 300 25,000 I $1,500 I $1,500 I a enware. _j ______ ·----~----------~-----------+---------~ 
I 
Stoneware and Earth-! 1 I 2 000 j' 20,000 I $1,200 $1,500 I 3 enware. ' 
I Stoneware and Earth-~ 1 1,500 ~· 40,000 I $2,500 $2,000 I 3 en ware. 
1872 
l859 
1846 
1875 I Stoneware. I 1 I 1,500 10,000 $600 $1,500 I 2 
1870 I Stoneware and Earth-! 
en ware. I I $15'000 I 
Hu t' gburg I Stoneware, Earthen- I I I I I V. Walz. D b~·~county 1877 ware, S~one. Pumps .
1
 1 2,500 a5,000 $2,000 $5,000 4 u ' · and Dram T1le. 
A. D. Clark. 
Cannelton Stoneware 
Company. 
I 
Indiana Pottery Company.~ 
Woods Bros. 
Total. 
Cannelton. 
Cannelton 
Evansville. 
Spencer. 
1872 
1892 
1891 
1890 
Stoneware. 
I 
Stoneware and Earth-~ 
en ware. 
Stoneware. I 
Earthenware. 
21 
--10 $7,500 2,500 125,000 $5,000 
2 I· 5,000 175,000 $7,500 $._'>,000 12 
2 I 8,000 125,000 $..'>,000 $15,000 
$800 3 
29,300 605,000 $29,100 $57,500 49 
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THE MANUFAC'.rURE OF DRY PRESSED BRIC
K. 
The manufacture of dry pressed brick for the fronts of bu
ildings has 
become a prominent industry in recent years. Architects
 and builders 
are constantly inventing new designs in which these bricks
 can be used 
to advantage, and the manufacturers, fully alive to every
 opportunity 
for increasing their business, are competing with one anoth
er in improv-
ing the quality and variety of their output Five large f
actories have 
started up in the coal counties since 1890, and all of them
 are enjoying 
a prosperous business. 
Clays of various kinds are used in the making of dry pre
ssed brick. 
Surface clays, where free from particles of lime and iron
 ore, make a 
handsome red brick; but oftentipl~S one which is too tender or 
brittle, 
the edges being easily broken or rubbed in shipping. Rec
ent sedime~t­
ary clays make a tougher brick, but the color can not alw
ays be relied 
upon. 
The toughest and most uniform colored pressed brick are u
ndoubtedly 
those made of shale. Some shales, as those of the " Kn
obstone" for-
mation at Gosport, and a few of the more refractory deposi
ts of the Car-
boniferous, can be made into a handsome and durable 
buff shade of 
brick, which is rapidly coming into popular favor. The u
nder clays of 
the coal seams are also utilized in making buff brick, an
d by mixing 
them and the shales or surface clays in varying proportions
 many differ-
ent shades can be produced at will. 
The only preparation necessary for the clays is grinding and
 screening. 
The surface and sedimentary clays are usually ground in 
a pulverizer; 
the shales and fire-clays in a dry pan. The grinding should
 be prolonged 
enough to render the particles of clay as near a uniform si
ze as po~sible. 
From the screens the clay passes down to a receiver or hop
per above the 
brick press. The latter is a powerful machine, which take
s the ground 
and screened clay, and by the exertion of great prerosure fo
rms it into a 
dense, compact brick. As this' is made without the aid of
 moisture it is 
but little more than an aggregation of particles of clay, hel
d together by 
the force of adhesion. Such brick are therefore acted up
on and worn 
away readily by friction, and require careful handling, bot
h before and 
after burning. 
The brick are usually removed from the machine direct t
o the kiln, 
though in some places, as at Evansville, an intermediate 
drying takes 
place by the progressive or tunnel system. The burning ilil 
accomplished 
in down-draft kilns, either round or rectangular in form 
; the Eudaly 
being a favorite klln for the purpose. The process occupies 1
6 to 18 days, 
half of which is devoted to " water smoking." Wood is g
enerally used 
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for fuel in this preliminary process, and coal for the later stages of burn-
ing. Where the brick are tunnel dried a shorter time is required for the 
burning. 
After cooling, the contents of the kiln require careful assorting, as 
several, sometimes a dozen, different shades of one color are present, 
owing to the variations in burning and the position occupied by the dif-
ferent courses of brick in the kiln. 
Although a distinct industry the manufacture of roofing tiles from clay 
will be briefly treated in this connection. But one factory, operated by 
the Wabash Roofing Tile Co., of Montezuma, Parke Co., is represented 
in the State. This company began operations in 1889, but suffered losses 
by fire and business complications so that only in the past two years has 
the business been conducted on a paying basis. 
The tiles are quadrangular, flat and grooved, with overlapping edges, 
and are 6!x10l inches in size. They are made from the soft drab shale 
found so abundantly in the vicinity of Montezuma. This shale is ground 
, and tempered in a wet pan, and passes from that to a stiff-mud machine 
which forms it into a large block and cuts this into thin sections of the 
desired size. These sections, or "slabs," are then pressed on Raymond 
represses into the requisite shape. From the represses the tile are taken 
to the racks in the drying rooms where they are su~jected to steam heat 
for 72 hours. They are then placed in saggar blocks and taken to the 
kilns where they are burned for five days and nights. During the burn-
ing they are heated as nearly as possible to the point of vitrifaction, but 
are not allowed to become fully vitrified, as the thin clay sections are apt 
to b~ warped and twisted by extreme heat. 
When properly burned the tile are a bright and handsome shade of 
red, and possess strength and toughness sufficient to bear all necessary 
transportation and handling. They weigh 600 pounds to the square, and 
form a roof strong enough to readily support the weight of an average-
sized man while walking over it. The capital invested by the company 
at the present time is but $12,000. Twenty men are employed, and the 
daily output at full capacity is 20 squares, which bring $6.50 each on 
board the cars. 
The tile find a ready sale in Chicago, Terre Haute....and other points, 
.and the business of the company is steadily increasing year by year. No 
more handsome or durable material than these tile can be used for roofing 
purposes; and in artistic effects they can ,not be surpassed, especially on 
roofs which are designed for their use. 
The following table of statistical information was gathered concerning 
the pressed brick factories found in the area covered by this report : 
r 
0 
~ 
~ 
~ 
Statistics of lJry Pressed Erick Faetories, etc. 
I I ~
-~ ~~ . 
I 
' 0" ... =- "' OT. Q3 , • • Capital ::::g <1)._ ~ ~>.a: NAM~: OF FIRM. Location. ~ ~ g\ Numbek~fn~~md of ~o;~~Jf;~~~ Kind of Machinery. ln-d (}~4,':,~~ ] §;; s: S ~:;~ "'o·~ veste . ,;<t)o "ol"< >A?' ~ ... > z ..; 
. Cayuga, . Four Boyd and one Two 9-foot dry pans; two 
Cayuga Pressed Bnck Ve,rmi!hon 1892 Eudaly, squ re,down- 445,000 Boyd & White brick rna- $1(0,000 5,000,000 $50,000 40 $1.2( 
Co. County, draft. chines 
Indiana. One roun<l, down-draft · 
Hillsboro, 
0 
t" 
~ 
00 
Hillsboro Pressed Fountain 189- Two Eudal;v, squHre, 280 (00 One 7-foot dr;r pan; .one $30 000 $25 000 20 $1. Brick Co. County, ,) down-draft. ' "Penfield" bnck machme. ' ' 
35 > 
Indiana. 
z 
1:1 
0 
t"' 
"' 
One Eudaly, square, One "'Villiams" pulverizer; 
Terr!' Han to Pressed Terre Haut!', 1894 down-draft. 18."),000 one "Simpson" brick rna- $30,000 2,000.000 $25,000 20 $2. 
Bnck Co. Indiana. One round, down-draft. chine. 
00 >< 
I 1
1 
Huntingburg, ! . 
Huntingburg Pressed Dubois · 1 1893 Three Eudaly, square, 375 000 One_ cla.y ~ulvenze~; one $30 ooo 2,500 000 $20 roo 18 .$1.5 Brick Co. I County, down-draft. ' ''U.S." bnek mach me. ' ' ' 0 ::
<l 
Evansville Pressed 
Brick Co. 
Wabash Roofing Tile 
Co. 
Total. 
Indiana. 
I 
Evansville,, 1 1892 1' Four square, down- I Indiana. draft. , 
Montezuma, 
Parke 1889 Three square, down-County, draft. 
Indiana. 
4 Two 8-foot dry pans; one I $25 000 OO,OOO 1 "Simpson" brick machine. ' 
-
2,000,000 1 $20,000 1 251 $1.50 
50 OOO I One ?-foot w~t pan; one stiff 13,o~o 
""'"'I ' mud mach me; four Ray- $l2 0 0 1 Sqnnres 20 $1.20 ~!lofing mond "Perfection'' repress ' of Roof-rile. I machines. I ing Tile 
$227,000 1 ls1oo,oool 143 
I ! 
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THE MAKING OF ORUINARY BRICK AND DRAIN TILE. 
Ordinary brick and drain tile are the crudest forms of clay wares made 
in the State, and their manufacture requires but little, if any, technical 
skill. They form, however, a large proportion of the commercial out-
put of such wares, and the aggregate sum invested in the business of 
their making is a large one. 
The clays used in their structure are either plastic drift or sedimentary 
clays, both of which are comparatively common in all parts of the State. 
The only preparation which these clays usually receive is the tempering 
in crude pug mills. The bricks are made by either hand moulding or by 
soft-mud brick machines; the tile on a form of the auger machines es-
pecially adapted for the purpose. The drying of the bricks is accom-
plished by the air and sunshine, in open yards, or i:n racks and pallets 
protected by sheds. The tile are dried in the latter manner. 
The burning of tile usually takes place in round, down-draft kilns, 
of small dimensions. The bricks are burned either in permanent, clamp· 
up-draft kilns prot.;cted by sheds; or, in the smaller yards, in the old-
fashioned temporary casing or scoving kilns, each of which is but a nine-
inch wall put up around a green kiln and taken down after each burning. 
The clamp kilns are far superior, and in the long run more economical; .. 
as the labor of rebuilding the kiln at each burning is saved, and a much 
larger percentage of the bricks burned are first-class. 
The stiff-mud process of making ordinary brick has not gained much 
headway in Indiana. Such a procees is best suited to a plastic unctuous. 
clay, but the brick are always more or less imperfect, and adapted only 
for inside work. The soft-mud machine makes a brick of better struct-
ure, but each brick has one rough side where the mold is struck off. 
Brick made by hand are freer from structural faults than by either of· 
the machine proce~ses, but the possible daily output is much smaller. 
An attempt was made to gather full statistics relative to the manuiac-
ture of ordinary building brick and drain tile in the counties covered by 
this report. Blanks were sent to each manufacturer, and many of the. 
yards were visited personally. The following table, while not complete, 
owing to the failure of a small number of the makers to return the 
hlanks, gives the more important facts concerning the industry. The 
figures are for 1895, and according to statements of the brick and tile· 
makers, represent only about two-thirds of the average annual business. 
The continuous drouths of recent years have greatly diminished the. 
demand for drain tile, and the general business depres~wn that for ordi, 
nary building brick. 
N Am; OF MAKER. 
Bracken & Elliott. 
J. G. L. Myers. 
W. H. Prather. 
J. M. Booe & Son. 
Daniel Carpenter. 
Geo. F. Holder. 
Jas. A. Furr. 
Geo. W. Campbell. 
Omara Bros. 
Wm. Baker. 
W. Bergmann. 
Location. 
Rockville. 
Bloomingdale. 
Covington. 
Steam Corner. 
Mellott. 
Attica. 
Steam Corner. 
Toronto. 
Statistics of Ordi'IW!ry Building Brick and Drain Tile. 
Capital 
Invested. 
$1/iOO 
$1,508 
$1,200 
$2,500 
$4,000 
$2,000 
$2,000 
$3,000 
I I 
...: .,
.,; 
" .; 
""'" 0 $0P, "JP>" 
How Moulded. How Dried. 
Annual Output 
" 
<00 ~:.::: ~ 
in 1895. z ~0. M~ .. os 
I I p.. Zl"l <:\ 
I "Hoosier and Eagle'' Machines.! Open yard. 400,000 $2,200 6 1 $1.25 
Sheds and pallets.! 6 1 $1.00 
Hand. Open yard. 200,000 $1,200 8 1 $1.35 
i "Ohio" Brick and Tile Machine.! Sheds and pallets.j50,000 and 90,000 tile.j $1,850 I 4 I $1.CO 
'"Hoosier'' Machine. 
Hand. 
I E. M.Freese Auger Tile Machine I 
Terre Haute Tile and Brick 
Machine. 
I 
Sheds and pallets. I 
I 
~ 151$1.25 25,000 and 110,000 tile. $1,650 
Open yard. 
I 
Sheds and pallets.! 
300,000 
100,000 tile. 
I I 
$1,6b0 10 1 $1.50 
$2,000 I 6 I $1.15 
Sheds and pallets. 
1
40,000 and 72,000 tile.: $1 ,50J 
~----~----~------~----------------------~---------
---~ 
1 4 1 $1.25 
~·1 $2.00 
'ferre Haute. $6,000 Hand. Open yard. 
1,100,000 $6,f:OO 
Terre Haute. $2,000 Hand. Open yard
. 800,000 $4,400 1 7 1 $2.00 
Terre Haute. $5,000 Hanel. Open yard. 
1,000,000 $5,500 114 1 $2.00 
.,.,; 
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Statistics of Ordinary Building Brick and Drain Tile-C~ntinned. 
-..: 
0 
NAME OF MAKER. Location. Capital How Moulded. How Dried. Annual Output "' Invested. in 1895. 
"' 
"" 
> . 
Chas. Hoff. I Terre Haute. $10,000 Hand. Open yard. 3,500,000 $18,000 1 
J. Bennett & Sons. Terre Haute. &3,000 Hand. Open yard. 1,700,000 $9,350 
I 
Emil Teitge. Terre Haute. &4,000 Hand. Open yard. 500,000 $2,500 I 
I 
Henry Offen. Terre Haute. I $1,500 I Hand. I Open yard. 350,000 I $1,750 I 
I I 
I Sheds and pallets. I 1 $20,000 1 
Terre Haute Pressed I Terre Haute. $10,000 '·Henry Martin" Machine. 3,500,000 Brick Company. 
I I 
L. 0. Sheets. Riley. I $1,500 I "Hoosier" Machine. I Open yard. I 400,0()0 
I $2,000 I I 
Sheds and pallets. I 
I 
I Carter Clay Works. ~ Coal Bluff. $2,000 Terre Haute Brick and Tile 425,000 $'2,250 Machine. I 
I 
I 
David McGrew. Lewis. $600 Hand. Open yard. 
I 
135,000 $900 
C. H. Morgan. I Prairie Creek. $3,000 Hand, and Tile Machine. Or,en yard and I 250,000 and 150,000 l sheds and pallet•. tile. $3.'\00 I 
Jas. W. Watts. Sandford. $1,000 I "Richmond'' Tile M~tchine. I Sheds and pallets., 120,000 tile. I $2,000 
Clay City Brick Com-] 
pany. Clay City. $5,000 I "New Anderson" Machine. I Open yard. 800,!!00 I $3,600 1 
tll~ 
"' ,;, """' 
""' """'"' <lo o::;:~ ~'"Z. ~~e: ,;a 
z~ .< 
40 $2.00 
14 I $2.oo I 
15 I $2.00 I 
8 I $2.00 I 
30 I $2.00 I 
11 I $1.25 I 
7 I $1.20 I 
6 I $1.50 I 
6 $].2.) 
6 I $I.oo I 
18 
I $1 30 1 
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Chas. 0. Rentschler.[ Centre Point. I $1,000 "Old Reliable" Machine. Open yard. I 350,000 I $1,9251 4 I $1 40 I 2 
F. M. Tapy. I Poland. I $1,100 I" Tiffany Centennial" Machine .. [ S~eds and pallets.[ 90,000 tile. I· $1,200 I 5 I $1 00 I 
Woods Bros. I Spencer I $4 000 I "Brewer" and" N.ew Depart-[ Sheds and pallets I 200,000 an? 2 kilns I $2 000 I 9 I $1 151 6 
· ' ure" Machines. · of hie. ' 
Geo. G. Kaiser. I Patricksburg. I $650 "Old Reliable" Machine. Open yard. [ 75,000 I $3751 1 i $1 251 4 
One "Potts" Soft Mud and One 
I I I I I I I I I Jas. F
. Hyatt. Coal City. $15,000 ~J!;;,~outh" Stiff Mud Ma- Sheds and pallets.\ 2,!'i00,000 $11,000 30 I $1 25 6 
Taber & Moore. I Quincy. I $400 I Hand. I Sheds and pallets.[ 6 kilns tile. I $720 I 4 I $~-;-~--3 
Wm. E. Routt. I Cunot. I I Hand. : Open yard. 75,000 f $500 I 7 I I 2 
J. B. Mullane. I Sullivan. I $2,500 I Hand. I Sheds and pallets.[ 81)(),000 I $4,250 I 12 I .$1 251 
Chrisman Bros. I Sullivan. I $1,500 I Hand. I Open yard. 675,000 I $3,375111 I $1 50 I 
Jas. Nichols. I Sullivan. I $1,500 I Hand. ·I Open yard. 400,000 I $2,000 ~--6-~--;-;~--
J.P. Walls I Carlisle. I $6,000 I "Anderson Chief" Machine. I Sheds and pallets.[ 600,000 t~le~ 45•000 I $3,900 I 6 I $110 I 
W. C; Bennett. I Farmersburg. I $2,000 I Hand. I Open yard. i 360,000 I $3,000 I 4 ~~~-5-
LyCno\~,';,~n~~ick I Cass. I $1,000 I "Anderson Chief" Machine. I Sheds and pallets.[ 380,000 I $1,900 I 9 I $1 10 I 4 
Jos. O'Neal & Sons.[ Shelburn. I $J,noo I Hand. I Open yard. I 118,000 I $590 I 4 I $1.25 I 2 
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NAMW 0~1 MAKRR. I 
I 
Vincennes Brick & I 
Tile Co. 
F. G. Lutes & Son. 
E. N. Dougherty. 
H. Smiley & Son. 
Brown Bros. 
Riester Bros. 
Philip Kretz. 
Statistics of Ordinary Building Brick and Drain Tile--Continued. 
Loc~ttion. 
Vincennes. 
Montgomery. 
Odon. 
Odon. 
Washington. 
Washington. 
Washington. 
-------- -- ··-- ·-------- ·-- ·-- ·--
--·-·---
I 
I Capital I Annual Output Invested. How Moulded. How Dried. -~-·-·-··-· in 1895. 
I $15,000 I "Henry Martin" Machine. I Sheds and pallets.\ 
I $3,000 [;. M. Greer's Stiff Mud Machine.! Sheds and pallets. I 
I $3,000 "Quaker" Machine. Sheds and pallets.l 
I $4,000 I Kells & Sons" Auger!' Machine.\ Sheds and pallets.\ 
$10,000 "Quaker" Machine. I Sheds and pallets. I 
I $4,000 "Quaker" Machine. I Sheds and pallets.l 
I $7,000 I "Quaker" Machine. I Sheds and pallets.l 
2,000,000 
900,000 
420,000 and 100,000 
tile. 
1,500,000 
800,000 
1,000,000 
....; I oo.,; l"g~ " 00 0 bllt>." 
" 
ole e:::; ~ 
" 
>t1-;::. ~8::: ~ oS > z~ ~ 
$10,000 20 $1.50 
10 $1.25 
$4,900 12 $1.10 
$4,300 8 $1.00 
$7,500 25 $1.25 
$4,000 $1.25 
$5,000 14 $1.25 
Andrew M. Keck. Bramble. ~~000 I Hand. Open yard. 185,000 $925 8 I. $1.00 
M. Moran & Sons. Loogootee. I $500 I Hand. Open yard. 230,000 $1,150 5 $0.80 
Wm. Lawhead. ----:---~ I Hand. 
I $800 I Hand. Nicholas Melchior. 
Loogootee. 
Jasper. 
Open yard. $1,000 $1.00 200,000 4 
Open yard. $1,900 $1.35 400,000 
00 
--.,.S: 
O<= 
•C 
o-z~ 
"" " 
""' " 0 iS: 
6 
4 
6 
6 
2 
3 
3 
4 
....... 
00 
t-:> 
~ 
l'1 
6 
~ 
c 
"l 
00 
>-3 
> 
>-3 
l'1 
~ 
:"1 
0 
s 
~ 
~ 
~ 
Michltlll Hochegsang.l Jasper. I $3,000 I 
Bockting Bros. I Huntingburgh. I $2,000 I 
Wm. H. Stormont. I Princeton.
 
I 
$3,'\CO 
I 
-
W.G.Kidd I Princeton. I $5,000 I 
Potter & Kimball. I Owensville. I $2,000 I 
Johnson Bros. I Oakland City. $2,000 
--
-
I Thomas Re9d. I Petersburg. no.ooo I 
"Quaker" Machine. 
Hand. 
"Little Wonder" Machine. 
"Eagle" Machine. 
Hanel. 
"Quaker" Machine. 
--
Potts' Machine. and Kell'R 
Tile Machine. 
Open yard. 650,000 1 $.1,000 
Open yard. 400,000 ,-;;,;; 
Sheds and pallets.(100,000 ~nd 60,000 t1le. 
Sheds and pallets. 1,50),000 
300,000 
I $1,\lOO 
1 $9,750 
11 I $1.35 I 
6 $1.25 I 
5 $1.00 
I 
25 I $1.60 I 
$1.25 
Sheds and pallets 1 750•000• an.d 8 kilns $4 700 I 18 I $1 25 I 
· of tile. ' I · I 
6 
6 
6 
-----
-----
I 
'I . 
·-
I I -1 -----~- --
Wm. C. Schnnte & Co. EvansYille. I $4,000 I Hand. ! Open yard. \ 1,000,000 I $4,500 8 $1.50 ' 
~=-c::-e.--~- ~~.::~~le:-1-;;,;;------ Han-d. Open yard. I 500,000 I $2,2.50 I 8 $150 
Buente & Iloge. I Evansville. I $3,000 ] Hand. --- ----~~ard. I 700,000 I $3,150 6 $1.50 6 
Wm. Schnute. I Evansville. I $5,000 I Hand. Open yard. ! 1,200,000 . $5,400 I 12 ! $1.60 i 
First Avenue Brick I Evansville I $15 000 I "Creager" Machine 1
1 
Sheds and pallets I 3•000•000• and 7 ! $14 5QO I 30 I $1 50 I 
Co. · ' · ' · kilns
 of tile. 1 ' i · · 
. 
I • ~;---~- ··--·------
Henry Alexander. I Evansville. I $2,000 I Hand. Open yard. I 400,000 I $1,800 \. 8 I $1.50 I 6 
_s_a_muel ~~~':: __ I_ -~_:msville_. __ l_$2,000 _I ________ Hand~- _____ , Sheds and pallets.__:___ ;iOO,O~~--~- $2,2W l_~_ln.5o __ 1_6_' 
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StatU!tics of Ordinary Building Brick and Drain Tile-Continueq. 
I I 
I Capital I Annual Output NAME OF MAKER. Location. Invested. How Moulded. How Dried. in 1895. 
I 
Suhrheinrich Bros. I Evansville. I $10,000 I "Creager" Machine. I Sheds and pallets.[ 2,500,000 
Adam Helfrich. Evansville. I $15,0CO "Henry Martin " Machine. Sheds and pallets.[ 2,000,000 
William Meinert. I Evansville. I $3,000 I Hand. I Sheds and pallets.[ 1,000,000 
Rudolph Buente. Evansville. $2,500 Hand. Sheds and pallets.[ 600,000 
Klamer Bros. Evansville $3,000 Hand. I Open yard. I 650,000 
William Hertung. \ Evansville. $3,000 I Hand. I Sheds and pallets. ·I 500,000 
Louis Klostermier. Boonville. $8,000 I Morena Brick and Tile Machine.[ Open yard. 600,000 
Lowell Bros. I Boonville. I $3,000 I I Sheds and pallets.[ 15 kilns of tile. 
Henry Felwisch. I Boonville. I $12,000 I "Grand Automatic" Machine.[ Sheds and pallets.[ 1,000,000 
Cook Bros. Newburgh. $2,500 I "Penfield " Brick and Tile I Sheds and pallets. I 150,000, and 8,000 Macl1ine. rods tile. 
Henry Weihe. I Newburgh. I I Hand. I Open yard. I 500,000 
...: ~~ ~" 0 
" 
.. ~ 
"' 
iJ:1..S 
~ ·"' oez~ 
1 $11,2.50 I 20 
I I $9,000 25 I 
I $4,500 I 10 
I $2,700 I 7 
I $2,800 I 6 
I $2,250 r 8 
I $3,000 I 12 
I $3,000 I 6 
I $5,000 I 10 
I $1,200 I 
I $2,'500 I 8 
-
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I $1.40 
I $1.m I 
r 7 ' 
I $1..50 I 7 
I $1.1;0 I 7 
1 $1.50 I 6 
I $1.50 I 6 
1 $1.00 I 7 
I $1.10 I 8 
I $1.00 I 7 
I 5 
1 $1.50 I 5 
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.Jarvis & Then e. Elberfield. I $4,000 I Hand. 
Eigenmann Contract I Rockport. I $4,500 
I 
Hand. Co. I 
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THE CARBONIFEROUS SANDSTONES OF WESTERN 
INDIANA. 
AN ECONOMIC REPORT ON THE SANDSTONES OF A PORTION OF WEST­

ERN INDIANA, ACCOMPANIED BY Two ATLAS SHEETS .sHOWING 

THE OUTCROPS AND DISTRIBUTJOS' OF THE SANDSTONE. 

BY T C. HOPKINS. 
LETTER OF TRANSMITTAL. 
STATE COLLEGE, PA., January 10, 1896. 
DEAR Sm-Enclosed you will find my report on the Sandstones of 
Western Indiana, prepared under your directions during the past year. 
The map sheets aim at completeneAs only on the area of the Mansfield 
sandstone, the outcrops and boundaries of which have been located with 
,some care. 'Where no reliable township or county maps could be ob· 
tail,led the roads and streams were meandered and checked on the section 
lines and corners. The railroads are all located from the plats furnished 
by the companies. The Midland Railway from Brazil to Sand Creek is 
not given, as no plat of it could be obtained. 
The work was conducted as far as possible in such a manner that at 
., ny time in the future it could be taken up and carried to completion 
vith a minimum amount of duplication of work. The report on the 
Mansfield sandstone area embraced on the two accompanying map sheets 
was made as detailed as practicable. Much of the mattsr given in Chap­
ter IV. will have only a local value, and to give it local value care was 
taken to locate as carefully as possible all the sandstone of importance, 
and to state also where the stone is inferior in quality. Frequently neg­
ative information is as valuable as positive on this line. In almost all 
instances, outside of the few quarries specified, the decision in regard to 
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the .quality of the stone is based on field observation, the texture, struc· 
ture, and the effect of the weathering influences. Dpscriptions of locali­
ties outside ef the area mapped are more or less preliminary and can be 
completed when the areas are surveyed in detail. 
No one realizes more fully than the writer the incompleteness of this 
report and the impossibility, with the limited resources available for that 
work, to make more than a beginning at what shonld be done .in this 
line. Anyone at all familiar with the boundless wealth of Indiana in 
its building materials must realize the importance and value of a thorough 
investigation of them and their publication in an accessible form. The 
economy of such work must impress itself on the minds of all business 
men with the knowledge of the facts. 
A thorough investigation of these resources could be made at a cost to 
the State of less than 10 per cent. of the money it loses each year by (1) 
the importation of stone from other States, stone often no better and 
frequently not as good as that found in the State; (2) the loss of mar· 
kets outside of the State due to lack of proper advertisement of the 
stone. Building stone is shipped east and west, north and south across 
our State, right by and over undeveloped beds of good stone; (3) the local 
usage of inferior stone in the presence of good stone through ignorance 
of its occurrence and properties. A little money judiciously spent in 
this line would be returrred a hundred fold in the money saved and 
brought into the State. 
Not only should the facts regarding the occurrence, distribution, and 
the description of the stones be made known, but there should be such 
physical and chemical tests as will convince the intelligent architect and 
builder of their value, or what is often of as much importance, their 
unfitness. 
Notes were made on many other localities, particularly in Southern 
Indiana, which do not appear in this report because sufficient time was 
not available for putting them in proper shape. 
I am indebted to the citizens throughout the area for their uniform 
kindness and hospitality, and am under special obligations to Mr. Geo. 
Galloway, of Fountain, and Mr. Jos. Shryer, of Bloomfield. 
Whatever merit the report may possess is due in no small degree t6 
your hearty cooperation. 
T. C. HOPKINS. 
To Pl'of W. S. Blatchley, State Geologist. 
THE CARBONIFEROUS SANDSTONES OF WESTERN 
INDIANA. 
CHAPTER I. 
THE GENERtlL CHARACTER AND PROPiCRTIES OF SANDSTONES. 
Definition.-The term. sandstone includes the granular sedimentary 
rocks. The grains commonly, but not essentially, are quartz and the 
cementing substance, which varies widely in quantity, consists of iron 
oxide, clay, carbonate of lime, or silica. The two essential characters of 
a sandstone are (1) the grains, (2) the cement. As the grains increase 
in size the stone grades into a conglomerate; as they diminish in size it 
passes into shale or clay; as the grains lose, their identity in the rock 
mass it passes into quartzite. If the cementiq.g substance is wholly lack­
ing there is simply a bed of sand, the condition in which probably all the 
sandstones were at one stage. By the increase of lime cement the rock 
passes into limestone; by the increase of the clay cement it grades into 
shale or clay; by the increase of iron, into iron ore; by the increase of 
quartz, into quartzite. 
The clmlpOSition and character oj the grains.-In nearly all the common 
sandstone the bulk of the grains and sometimes all of them are fragments 
of quartz.* Other substances frequently occur in small but varying quan­
tities, the most common of which are amorphous silica, feldspar, mus­
covite, biotite, magnetite, limonite, hematite, pyrite, and glauconite, less 
commonly apatite, calcite, augite, hornblende, tourmaline, staurolite, zir­
con, and rutile. Other rarer accessories are galena, cerussite, malachite, 
barite, garnet, celestite. t 
The grains generally represent the least soluble parts of rocks. The 
soluble portions of the rocks are leached out by infiltrating waters during 
"Calcareous sandstones or sandrock••re not uncommon on the seacoast where limestone 
<lr many shells occur, these being ground into fragments and cemented by the deposition of 
lime. carbonate. These are rarely met with among tho older sedimentary rocks, as they be­
come modified by percolating waters. ' 
tJ. Rotb. Alhremeine u, Cbemische Geololrie. B •.nn n. nn ""0 ~oo 
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the processes of weathering, while the less solu b1e portions are transferred 
by the waves, streams, and currents and deposited as beds of sand and 
.gravel, which harden into sandstone and conglomerates. As quartz is the 
least soluble of the common rock-making minerals and at the same time 
one of the most abundant, it ~hus comes to make up the bulk of the sand­
stones. However, in the process of degradation not iufrequelltlyfragments 
of fresh material are ground up and deposited in the beds of sand so that 
sandstones are liable to contain fragments of any or 0.11 rock-making 
minerals. 
The grains are usually angular, less commonly rounded, the coarser 
grained sandstone often consisting of a mixture of the two. Only where 
the grains suffer friction by wiud as in desert sand do they appear to be 
-completely rounded. * Sand grains of very swall dimensions, as small as 
one-tenth of a millimeter, which are transported by flowing water, always. 
remain angular (Daubree). 
Cement.-The common cements of sandstone are clay, iron oxides, cal­
eite, and silica. These may be carried in as sediment in the waters that 
·deposit the sand, or they may be deposited by infiltrating waters subse· 
quently to the deposition of the sand. The material may be deposited 
with the sand and subsequently changed by the action of infiltrating 
waters or tbe materials may be carried in by the waters from some ex· 
traneous source. On the character and quantity of the cementing ma­
terial depends the rigidity or strength, the durability, the worktlbility, 
and most frequently the color of the stone. Thus from an economic 
standpoint the cement is by far the more important constituent of the 
rock, although it frequently forms but a small per cent. of it. 
The argillaceous or clayey cement may generally be detected if pres­
ent in considerable quantity, by giving an earthy odor when breathed 
upon. It mayor may not discol'Jr the stone, the color depending on the 
purity of the clay; it is more commonly a gray or yellow color, some­
times blue where not much weathered. From the standpoint of dura­
bility it is the least desirable of any of the cements, owing to the nature 
of the clay to absorb water, and thus render the stone liable to injury 
from frost. The presence of the clay in small quantities intimately dif­
fused through the rock is not necessarily a fatal injury to the stone, as 
many well-known building stones have a clay cement. It is where the 
clay is segregated in layers or patches that it is the most injurious. 
The ferruginous, or iron oxide cement always colors the stone; the 
hydrous oxide or limonite forms give various shades of buff, yellow, and 
yellow-brown. the shade depending on the hydration of the iron and the 
quantity of it present. The anhydrous or hematite form of the iron 
gives various shades of red and red-brown depending on the quantity 
;'Zirkel, Lehrbuch de. Petrographie. Vol. III. p. ilil. 
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and character.* Most commonly there is a mixture of shades or colors-
in the form of spots, stripes, clouds, or veins. The most serious objec-
tion to the iron oxide cement is the lack of uniformity in color in the 
stone. Where the color is uniform, and at the same time pleasing, it 
makes one of the most valuable building stones, such as the brownstonell 
of Connecticut, Pennsylvania, Lake Superior, and Indiana. Sometimes 
the iron occurs as finely diffused iron sulphide or ferrous carbonate, and 
more rarely as the silicate, when the stone has a faint bluish or greenish 
tint. 
The calcite, or lime carbonate cement rarely produces deep or bright 
colors, and is generally yellow-gray or greenish-gray; it can generally 
be detected by giving an effervescence with an acid, but it is commonly 
associated with the carbonates of magnesia and iron, and when the latter 
carbonates form a considerable per cent. there may be no effervescence 
with cold acid, but will be when the acid is heated. It makes a durable 
and desirable stone, providing the texture and structure are all right, but 
it quite frequently happens that the texture is so close and compact as to 
make it, exceedingly difficult to work; in some localities where it occurs 
intercalated with the ferruginous sandstone, it is termed ''flint'' by the 
quarrymen, beca.use of its extreme hardness as compared with t~e more 
friable ferruginous stone. Very few of the widely known building 
stones occur in this class. 
The siliceous cement.is the most durable of any, but if present in 
considerable quantities it often makes the stone too hard to work with 
either ease or profit, and changes the sandstone to quartzite, one of the 
hardest and most durable of rocks. The well-known Sio~x Falls stone 
belongs in this class. 
There is commonly a mixture of two or more of these cements as the 
silica and clay, silica and lime, clay and iron. Not infrequently the 
pyrite acts as a cement, though not a desirable one. 
Bedding surface.-The bedding surfaces are frequently covered with 
mica scales, clay, marl, or red ironstone. These are desirable, if not 
present in excess, as they cause an easy parting along the bedding surface,. 
thus facilitating the work in quarrying. 
The bedding surfaces are frequently marked by sun cracks, rain drops, 
ripple marks or wave marks, animal tracks, etc. All of these except the 
ripple marks denote an exposure of the soft material before it was in-
durated; probably the bottom of some lake, bay or lagoon has been ele-
vated above the high tide and in drying would form cracks to be filled by 
later formations and would receive and retain the imprint of rain drops 
or tracks of animals, etc. 
•:• In t e Tertiary sandstones of the Eastern States, the iron cement is largely tnr-
git"'. In the Triassic and Carboniferous sandstones it is largely limonite. In the Pots-
dam snndstone of Lake Euperior it is mostly hematite.-A. Julien. Proc. A. A. A. S., Vol.. 
28, 18/g, p. 408. 
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Varietiea oj sandstone depending on color.-Sandstones are white, gray, 
drab, buff, yellow, brown, red, blue, green, and black, with many 
intermediate and intermingled shades of these colors. The white sand­
stones are generally nearly pure silica and practically free from metallic 
oxides. The gray contains a slight admixture of clay, iron or organic 
material. The buff, yellow, and brown colors are due to the presence of 
hydrous oxide of iron; the red to the presence of hematite; the blue 
color may be due to finely diffused iron pyrites, or the presence of iron 
carbonate, or a small quantity of bituminous or carbonaceous matter. The 
faint pale green tint found in some sandstones is probably due to some 
form of iron protoxide, possibly the silicate; the bright green is due to 
malachite. The black color is due to bitumen or carbonaceous material 
of some kind. The depth of color in a rock depends not so much on the 
amount of coloring material as on the chemical and physical character 
of it. 
Varietiea of sandstone baaed on texture and Btructure.-8andstones may 
be fine-grained, medium fine, coarge, or very coarse, all of which terms 
are relative and more or less arbitrary in their usage. Orth* has pro­
posed the following distinction to these general terms: 
Millimeters. 

Fine sand, diameter of the grains .................. 0.05 to 0.25. 

Medium fine, diameter of the grains ................ 0.25 to 0.50. 

Coarse sand, diameter of the grains ............ '" .0.50 to 1.10. 

Very coarse, diameter of the grains ................ 1. 00 to 3.00. 

Gravel, diameter of the grains ..................... 3 mm. or more. 

The texture may be open and porous, close and compact, friable or 
earthy. The fine angular-grained highly siliceous varieties with little 
cement furnish the whetstones. The coarse angular-grained, friable, 
siliceous varieties form the grit and grindstones. 
In structure the stone may be massive, heavy-bedded, thin-bedded or 
shaly, all relative and self-explanatory terms. 
Varietiea of santUt0'M8 baaed on composition.-As nearly all sandstones 
are quartzose in grain, the distinctions in varieties are based on differ­
ences in the cementing material as follows: 
Silwooua or quartzose sandstone is one in which the quartz grains are 
bound together by a siliceous cement. This may be quartz deposited on 
the grains and oriented with them so as scarcely to be distinguishable 
from the original grain, or it may be in the form of an aggregate oriented 
independently. In rare cases the silica may be deposited in~the form of 
opal. In most cases the cement is present in small quantities. With the 
increase in quantity of the siliceous cement the stone becomes harder, 
passing finally into quartzite, in which the separate grains can no longer 
"Zirkel's l.ehrbucb d. Petrographie. Band ne. p. 71l6. 
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be distinguished by the naked eye. . The quartzose sandstones are the 
most durable, but are also the most difficult to work. 
Oalcareous sandstone has the cement of lime carbonate which may be in 
varying proportions, sometimes as high as 80 per cent. or more.* The 
lime carbonate is commonly mixed with more or less iron and magnesia 
carbonate. In some instances dolomite or the double carbonate of lime 
and magnesia forms the cement. In rare cases gypsum (lime sulphate), 
barite (barium sulphate), or celestite (strontium sulphate) forms the 
cement. The calcareous sandstones are mostly a yellow-gray or greenish­
gray color, rarely white or yellow, and they are widely distributed, but 
more common in the younger formations than in the older ones. 
ArgillaeeoU8 or clayey sandstone is one in which the 8and grains are held 
together by a clay. cement. It is the most common of all sandstones, 
and occurs in formations of all ages. They are usually fine-grained, as 
a current strong enough to move coarse sand would carryall the clay 
away, and in the gentle current or still water where the clay would settle 
there would be deposited all the fine sand that remains in suspension. 
In their deposition they form an intermediate stage belweeu the coarser 
~andstones and the clays or shales, and naturally grnde from the coarser 
Fandstones into the saody clays and shales with n() sharp line of distinc­
tion between them. Mica flakes and feJd"par g~ains are common acces­
sories. The clayey sandstones are white, grtty, yellow, greell or pale red 
in color. 
Kaolinitic sandstone is an argillaceous one in which the cement consists 
of kaolin, usually white or gray in color. It usually contains reddish­
white fragments of orthoclase in either a fresh or decayed condition. 
The marly sandstone is intermediate between the calcareous and the 
argillaceous varieties, and has a cement of clayey limestone or marl. 
It grades into sandy marl. 
The Jerrugino11$ sandstone has a cement of iron oxide, either the hydrous 
oxide (limonite, gOthite, turgite) or the anhydrous oxide (hematite), or 
it may be in the form of ferrous carhonate. The iron oxide commonly 
forms a coating around each of the quartz grains, thus binding them 
together. In the cement between the larger quartz grains are frequently 
fine particles of sand, mica flakes and grains of the iron oxide. The 
ferruginous sandstones, as a rule, are very poor in organic remains. They 
occur in rocks of all ages, especially abundant in the Devonian, Permian, 
and the Triassic, !luch as the Old Red sandstone of England and the 
famous brownstones of the eastern States. 
Glauclmitic sandstone is so called from the glauconite it contains. While 
of some scientific interest it has little economic value. 
Bitumin()W', sand,tones have a perceptible amount of carbonaceous ma­
terial diif.lsed through the mass, giving them a dark gray or even black 
~ Zirkel, Lehrbuch der Petrographie, Band III, p. 724. 
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color. They are not so common as some of the o
ther varieties, and rarely 
have any economic value. The bituminous mate
rial sometimes takes the 
form of asphalt. 
Varieties of sandstone based on locality.-These may have acqu
ired a 
geologic significance, and designate a definite ho
rizon, such as the Pots-
dam sandstone, Calciferous sandstone, Medina, 
Clinton, Oriskany and 
Catskill sandstones, etc. Or they may be sim
ply commercial terms 
without reference to geologic position, and know
n in the market by the 
name of the place at or near which they are qua
rried. The varieties on 
this basis are almost as numerous as the quar
ries. Among the best 
known brownstones are the Portland (Conn.), Hummels
town, Lake 
Superior and the Sioux Falls, the latter being 
a quartzite. The Berea 
and the Cleveland stones of Ohio are widely kn
own. Among the best 
known sandstones in Indiana are the Cannelton, 
St. Anthony, Williams-
' 
port, Riverside, and Mansfield sandstones. 
Uses of sandstone.- Sendstone is subject to all the uses of other 
build-
ing stones. It is probably better adapted to 
use in heavy masonry, 
as bridge abutments, foundations, retaining wall
s, etc., than almost any 
other class of stones, owing to the greater eas
e with which it can be 
quarried. It compares favorably with other sto
nes in superstructures, 
the far-famed brownstones nf the eastern States
 being one of the most 
fashionable building stones in the country, whi
le there are others less 
widely known but equally as good, and often
 much better from a 
standpoint of durability. Many sandstones wh
ich are good, durable, 
and desirable wall stones are not suited fo
r trimmings, such as 
lintels, sills, caps, etc., on account of weak tran
sverse strength. Some 
varieties, however, especially those with siliceous
 cemep.t, are very strong 
in this direction and well suited for such purpos
es. On account of the 
varieties in color which can be obtained they are 
often desirable for archi-
tectural effect in trimming buildings of brick or 
other varieties of stone. 
The proportion of the sandstone quarried that
 is used for building 
purposes is greater than that of either limeston
e or granite. The cen-
sus report gives for 1889 the following percentage
s of all the stone quar-
ried that was used for building purposes : S
andstone 65 per cent., 
granite 43 per cent., and limestone 23 per cent. 
The harder varieties of sanrlstone are desirable
 for steps and pave-
ments as they are not so slippery as limestones 
and granites. Some of 
the softer sandstones that are otherwise very du
rable do not stand abra-
sion sufficiently well to be used for this purpose
. Some of the largest 
flagstone quarries of the country are in sandston
e. It is also used for 
curbing, sewer caps, etc., but care should be ta
ken to select only the 
harder forms for such uses. 
Sandstone has been used for paving blocks, bu
t only the harder or 
quartzitic forms are suitable for this purpose. I
t is suitable for railway 
13-GEOLOGY. 
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ballast or for macadam for wagon roads. In the latter case there should 
be a top dressing of gravel or harder rock. Nearly all the grindstones, 
whetstones and shoe rubbers are Of ~andstone, where the grains are 
sharply angular and the cement in small quantities. Sandstone that is 
light colored, highly siliceous and free from iron is used for glass making. 
Sandstones that stand the fire well are sought for use in furnace hearths. 
The following list, showing the various uses of sandstone is taken from 
the Stone Industry in 1894, by W. C. Day:* 
USES TO WHICH SANDSTONE IS PUT. 
FOUNDATIONS, SUPERSTRUCTURES, AND TRIMMINGS. 
Solid fronts, 
Foundations, 
Cellar walls, 
Underpinning, 
Steps. 
Paving blocks, 
Curbing, 
Flagging, 
Grindstones, 
Bridges. 
Culverts. 
Aqueducts. 
Dams. 
Wharf stone. 
Grout. 
Hitching posts. 
Fence wall. 
Sand for glass. 
Buttresses, 
Window sills, 
Lintels, 
Kiln stone, 
Capping, 
Belting or belt 
courses, 
Rubble, 
STREET WORK. 
Ashlar, 
Forts, 
Dimensions, 
Sills, 
catch-basin covers, Road-making: Telford, ' Crushed 
Basin heads or · { Macadam Sledged stone, 
Stepping stones. Concrete, stone. 
ABRASIVE PURPOSES. 
Whetstones, Hhoe rubbers, Oilstones. 
BRIDGE, DAM AND RAILROAD WORK. 
Breakwater. 
Jetties. 
Piers. 
Buttresses. 
Capstone. 
Rails. 
Ballast. 
Approaches. 
Towers. 
MISCELLANEOUS. 
Bankstone. 
Parapets. 
Docks. 
Bridge covering. 
Millstones. 
Fluxing. 
Ganister. 
Sand for plaster and 
cement. 
Lining for blast furnaces. 
Rolling-mill furnaces. 
Lining for steel converters. 
Fire brick, silica brick. 
Core sand for foundries. 
Adamantine plaster. 
Cemetery work. 
Glass furnaces. 
Random stock. 
Furnace hearths. 
Production of sandstone in the United States.-The value of the sand-
stone production as compared with that of other stones for the last two 
years, and the value of the sandstone quarried in the different States for 
the last four years as compiled by the U. S. Geol. Survey, are shown in 
the tables in the final chapter. 
'''The Stone Industry in 1894, by W. C. Day. In the Sixteenth Annual Report of the Di-
reeto ef the United States Geological Survey, Part IV, Washington, 1895. 
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While there is a marked reduction in the production of sandstone from 
1890 to 1894 it may be noticed that Indiana, which ranked 22d in the 
value of its production in 1890, ranked 15th in 1894. 
It might be further noticed that the report shows the production for 
1891 in Indiana valued at 890;000, while the statistics collected by the 
State Geologist of Indiana for the same year show a value of $169,411. 
So the value for 1894 should be $77,800 instead of $22,120. Even these 
values given by the State Survey are low, as it is impossible to get the 
figures from the small quttrries. 
Distribution of sandstones.-Sandstones are distributed geologically 
throughout the sedimentary series from the oldest to the youngest strata. 
The Potsdam.sandstone of early Paleozoic, the Old Red sandstone of De­
vonian and Permian times, the Millstone grit of Carboniferous and the 
Portland and other brownstones of Triassic times are all heavy and wide­
spread formations. 
Geographically they are almost as widespread as the sedimentary 
rocks. Extensive beds of valuable sandstone occur along the Atlantic 
seaboard State~ in the folded regions of the Appalachians, bordering the 
coal areas of the Mississippi Valley, bordering the crystalline series in 
the lake region, and in the Cordilleras of the west. As shown by the 
statistical tables the States that lead in the production of sandstone are 
Ohio, Pennsylvania, Connecticut, New York, New Jersey, Massachusetts, 
and Missouri. In 1890 Colorado and Michigan were important pro­
ducers. 
CHAPTER II. 
GEOLOGIC HISTORY OF Tl!Il<; S\NDSTONES OF WESTERN INDIANA. 
All the sandstones mentioned -in this report belong to the Carboniferous 
age, some in the Lower Carboniferous, some in the Coal Measures. 
Detailed work was done on only one bed, that at the base of the Coal 
Measures and termed the Mansfield sandstone. Others are mentioned 
and certaiu economic features described as they appear at certain local~ 
ities without attempt to accurately designate their stratigraphic position 
or their areal extent, which would require more time than was available 
in this work. * The general relations of the different sandstone deposits. 
are as follows: 
.. The reasons for the detailed work on the Mansfield stone rather than on the others 
are (1) its greater eoonomic importance. (2) the others are associated with other economio 
prodUcts which will require investigation in the future. when the details of both can b,. 
worked out together. ' 
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I. COAL MEASURES. 
1. A series of coal beds separated by sandstones, shales, fire-clays, and, in 
·places, limestone; more or less loosely classified in certain areas, but no reliable 
general correlations over the whole area; good ~andstone in several localities. 
2. The Mansfield sandstone and conglomerate, a bed of coarse-grained, 
massive sandstone at the base of the Coal Measures, contains some conglomerate 
and is accompanied by some coal, black shale, and fire-clay. It is referred to in 
former State reports as the Conglomerate and as Millstone grit.'' 
II. LOWER CARBONIFEROUS OR MISSISSIPPIAN. 
1. The Riverside sandstone. { Chester. 2. Several beds of associated limestones, shales and St. Louis. 
some sandstone, probably corresponding to the Keokuk. 
following groups. Knobstone. 
There are many local variations in the character of the strata, and it 
will require more detailed paleontologic and stratigraphic work than has 
yet been done to give any scientific value to a correlation of them with 
strata at localities outside of the State. 
There are heavy beds of sandstone in the Coal Measures at Cannelton, 
at the Portland quarry in Vermillion county, on Big Vermillion river, 
on Little Vermillion river, at Covington, at the Glen south of Coving-
ton, at Silverwood, on t!ugar creek and elsewhere, but not enough is 
known at present to say whether they all belong to the same or different 
periods of deposition 
In the north part of the area mapped tlie Coal Measures are underlain 
by a fine-grained, impure sandstone (the Riverside sandstone of this re-
port), associated with thin layers of limestone in some places. In the 
southern part of the area mapped (the Brazil sheet) they are underlain 
by a compact blue limestone, in some places cherty, in some places not. 
Still further south, about French Lick, they are underlain by alternating 
layers of compact limestone and coarse, yellow sandstone. The valuable 
bed or beds of oolitic .limestone lie some distance east of the Coal Meas-
ures along a certain part of the area, but none of these formations have 
been accurately delineated either areally or paleontologically. 
Some of the local variations of the strata are shown on plate IX., which 
consists of a series of sections from different parts of the area. These 
sections are arranged in a general way from north to south, yet it fre-
quently happens that a section less than a mile away may show a greater 
change than one ten or even fifty miles away. 
Unllon(ormity.-Tbe line of parting between the Lower Carboniferous 
strata and those of the Coal Measures is in a great many places marked 
by an unconformity shown by the erosion interval and the occurrence 
of the basal chert conglomerate. Plate X. illustrates some well-
marked examples of this unconformity. It would be all the more 
•:• The reasons for the use of the term Mansfield are given in a succeeding chapter. 
~ 
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marked in some places by a longer section. Thus a section across the 
Wabl}sh River valley above Attica would show in one place 90 feet or 
more of Coal Measure sandstones in the bottom of the valley, and the 
Lower Carboniferous rocks on the hills on either side. Likewise on 
Sugar creek, in one place the massive Mansfield sandstone outcrops 100 
feet thick, extending below the level of the creek, while less than a mile 
away the underlying Lower Carboniferous limestone is 80 or 90 feet 
above the creek. This is not due to the dip of the strata, which in most 
places are practically horizontal, but to erosion of the underlying rocks 
before the deposition of the Coal Measures. 
Conditions of deposition.-During the deposition of the Lower Carbon-
iferous limestone there was a ong period of quiet seas, and probably 
little ~levation or depression of the earth's crust. At the close of this 
limestone·making period there was an elevation, probably very gradual, 
and a long period of oxidation, with mQre or less erosion, began. Before 
this had quite reached base level, a higher and more rapid elevation 
took place, when the streams were all quickened in their erosive power, 
and the coarse oxidized residual deposits of the preceding period were 
swept down by the strong currents to the sea shore, to the bays, estuaries 
and river channels, where they were deposited to form or to assist in 
forming, the massive, coarse-grained sandstone and conglomerate at the 
base of the Coal Measures. 
Source cif material.-The source of all this coarse material is not 
~asy to explain. One naturally looks to what was then the land area 
to the east, but there are no coarse sandstones and no granitic rocks in 
that area to furnish the material. There are apparently two sources of 
coarse, siliceous sediment from the older rocks to the east: (1) the 
chert in the limestone, and (2) the geodes. That both these are a source 
of supply is clearly shown in the rocks themselves, in many places the 
chert pebbles and fragments being found in abundance, not only identi-
cal in color and general appearance, but carrying the same fossils as that 
in the underlying limestone. While the identity of the chert is clear in 
the coarse basal conglomerate, it is not so evident in the case of the 
.finer grained sandstones, where most of the grains are fragments of crys-
talline quartz, while the chert is cryptocrystalline, and it is highly im-
probable that the grains became crystalline after deposition. Further-
more, as mentioned elsewhere the numerous light-colored granular quartz 
spqts in the sandstone are supposed to be chert. Nor can the numerous 
patches of hard quartz conglomerate have their" origin in the che:Pt. 
Hence, while this is one source, it is not the sole source. The quartz in 
the geodes is crystalline, and that this is one source of supply for the 
sand and pebbles can be clearly proven by the presence of geodes and 
fragments of geodes in the conglomerates. A single hand specimen some-
times contains as high as a half-dozen fragments that still show their 
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geodic origin. That this is not a sole source of supply is evident for two· 
reasons: (1) some of the quartz in the sandstone contains microlites of 
apatite, rutile, zircon, and fluid inclusions that do not occur in geodic 
quartz; (2) the product is greater than the source. While it is true that 
geodic quartz is abundant in some of the beds, and would furnish n vast 
amount of sand when ground up by the waves and currents, it is not 
·sufficient to furnish all the material for the Mansfield sandstone. 
Thus besides the two sources of the material given there must he at 
least another and that must be from a region of igneous or metamorphic 
rocks, or from a rock derived from such a source. Such a source is not 
to be found east of the sandstone area, but must be sought in the north, 
northwest, or southwest, and in any case the material must be transported 
a long distance. Three possible explanations that apparently accord with 
these conditions might be offered to account for the source of such ma-
terial: (1) It may come from the crystalline areas of the north, trans-
ported by the currents of one or more Paleozoic rivers aided perhaps by 
floating ice. (2) It might come from the older Paleozoic sandstones (the 
Potsdam and St. Peter's) of Northern Illinois and Southern Wisconsin 
brought down by shore currents and floating ice. (3) It might have 
been carried by floating ice across the shallow interior sea from the crys-
talline island in the Iron Mountain region in Missouri.* 
The most serious objection to any of the explanations, but that of 
a glacial period, is the presence of so many quartz pebbles of large size 
which would require currents of almost incredible velocity to transport 
them in one geologic period from Wisconsin, Michigan, or Canada to 
Southern Indiana and Kentucky. However, these large pebbles may all 
or most of them come, as some of them evidently do, from the chert and 
geodic quartz of the older limestones close at hand. 
It may sound unreasonable to many 'geologists that any appreciable 
amount of sand or pebbles may come from the geodes, and some to whom 
I have mentioned the subject think that the amount from such a source 
would be too small to be worthy of consideration. But I am convinced 
that a study of the field relations as they exist in Indiana would convince 
any one of the importance of this source of supply. While sufficient 
evidence is not at hand to prove that all or even the major portion of 
the coarse materials did come from. the geodes, there is conclusive evi-
dence that an appreciable quantity of the quartz pebbles did come from 
*A fourth possible theory might be suggested, but in the light of present knowl-
edg~ seems highly problematical, that is a transportation by land from the northern regiona 
by glacial action similar to our recent glacial period. Eastern geologists have shown with 
considerable clearness the presence of a Carboniferous glacial period in India and in South-
srn Africa, but there is as yet no such direct or satisfactory evidence that there was such in 
America, and considering the extent to which the Carboniferous system has been studied in· 
this country, it would seem highly probable that such evidence would have been discovered.. 
if it existed. 
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'Such a source, and it is not impossible or improbable that a considerable 
portion was so derived. 
The sandstones tha.t occur in the productive Coal Measures are in gen­
.eral finer grained than the Mansfield stone, and so far as observed con­
tain no coarse conglomerate. They are less purely siliceous than the 
Mansfield stone, and possibly a higher per cent. of their materials has 
been derived directly from the Lower Carboniferous rocks and older strata 
to .the east, which has been carried by the Carboniferous rivers and de­
posited in the lakes, bays, estuaries, and shallew Carboniferous seas .. As 
there were many more or less shallow basins separated in part by land 
areas we would naturally expect many local variations in the character 
{If the strata, or rather since we find these local variations along with 
ripple marks, false bedding, carbonaceous material, etc., we naturally 
-conclude that such was the condition at that time.* t 
CHAPTER III. 
THE MANSFIELD SANDSTONE. t 
The Mansfield sandstone, a coarse-grained gray, yellow, red, brown, or 
variegated massive sandstone is probably the most important sandstone 
in the State of Indiana, from both an economic and scientific standpoint. 
There is considerable good building sandstone in the overlying Coal 
Measures, and to a less degree in the underlying Lower Carboniferous 
series, but no single formation contains as great a variety or as large a 
quantity of good sandstone as the one designated in this report, the 
Mansfield sandstone. 
The name.-The formation is named from Mansfield, Parke county. 
Indiana, a little village on the bank of Big Raccoon creek, twelve miles 
north of Brazil, with wliich it is connected by raihoad. The name ill 
probably not the most fortunate one from an economic standpoint, but is 
chosen because: (1.) The stone was quarried at Mansfield for several 
years and is known to some extent in the markets by that name. (2.) 
There is a typical and rather extensive exposure of the stone there. (3.) 
There is no other sandstone at that place with which it need be confused.! 
*The details of the stratigraphy of the Coal Measures will, no doubt, be worked out in 
~onnection with the economic rept)rt on coal, as the coal beds are the most valuable of the 
natural products of this area. 
tOnly the general properties of the sandstone are given in this chapter. The specific 
llho,ro,cters relating to the stone at the diiferent localities will be .found in the following 
chapter. The description of other stones, as the Portland, Cannelton, etc., will be found in 
the following chapters. 
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The same bed of sandstone is referred to in the former state geological 
reports as the Oonglomerate, or sometimes as the Millstone grit. The 
objectisn to using either of these terms is that a lithologic term in itself' 
does not properly designate a geologic formation, and even if it did it 
would not he appropriate in this case, as but a small per cent. of this 
formation is conglomerate, and a much smaller per cent. is good mill· 
stone grit. It might properly be termed the Mansfield sandstone and con· 
glomerate, as the formation contains conglomerate in many places. But 
if enly one term is used it is more properly designated a 8andstone, as 
there is probably more than ten times as m,uch sandstone as conglomer. 
ate, and the use of the geographic term definitely fixes the horizon. * 
Geologic position.-The Mansfield sandstone lies at the base of the Ooal 
Measure~, unconformably upon the Lower Carboniferons limestone, or in 
the ~bsence of the limestone on Lower Carboniferous sandstone or shale. 
There is thus a double delimitation below (1) the unconformity which is 
shown in many places by erosion channels and basal conglomerate, or both; 
(2) the Lower Carboniferous series with which it can rarely be confused on 
account of the sharp distinction ill lithologic character. It is overlain, 
by a series of shales, sandstones, and coal beds, in some places conforma­
bly, in others unconformably., and in general th~re need be little doubt 
about the vertical extent of the Mansfield 8andstone, as where typically 
developed it is distinguished Py its ,coarse-grained texture, ma&ive struct­
ure, patches of quartz conglQmerate, false bedding, and iron secretions. 
However, there are instanc~s where the correlation is uncertain. as in 
some localities there is no maEsive sandstone at this horizon, but shaly 
sanostone and shales immediately overlie the Lower Carboniferous lime­
stone where, in the absence of fossils, or of a thorough study of the 
overlying Coal Measures it is not po~sible to always determine whether 
these thinly laminated strata lare correlative of the Mansfield sand8tone; 
or whether that formation is absent entirely. If the Mansfield stone 
were always coaree-grained a~d massive the difficulty would be lessened, 
but in some places the massi~e sandstone is accompanied by thinly lam· 
inated sandstone and shale, wlJ-ich belong to the same period of deposition. 
On the accompanying map sheets all the sandstone occurring at the 
horizon of the Mansfield san?stone is classed provisionally as Mansfield 
if there is no stratigraphic eVfdence that it belongs to a higher horizon. t 
Varieties of Jfansfield sandstone.-There are a great many varieties of 
the Mansfield salJdstone in color and texture. In color it ranges 
~ Sandstone is the broader term distinction between the two is· 
mainly on the size of the particles, conglomerates are composed essentially of water-worn, 
or rounded materials, while the sandi grains may be either rounded or angular, and in the' 
finer grained stones are almost uUiversally angular. 
tIt is'possible that some of the thinly laminated sandstone in the area south of Green­
castle, and in some other localities along the eastern border of thA fcrrmJltion. mil.V h~ nr Tnlll"A. 
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from nearly white through various shades of gray, yellow and red, to dark 
brown, yet they may all be divided into two general classes; (1) red or 
brown stone; (2) yellow and gray, with more or less variegated stone in 
both c1asses. 
1. The red c010r in sandstone is caused either (1) by the grains them­
selves being red or (2) by a red cement where the grains themse1ves may 
be white or colorles8, and coated with a more or les8 thin film of red col­
-Qring matter, which may be the cement wholly or in part. Stones of the 
second class are the more common, and in this class are the brownstones 
of Indiana. 
The coloring matter of the Indiana brownstone is composed of iron 
-Qxides, which chemical analyses show to be present in quantities varying 
from two or three per cent. to nearly 23 per cent. The microscope shows 
the presence of the anhydrous red hematite accompanied by small quan­
tities of the hydrous yellow and brown oxide. It occurs sometimes in a 
finely granular condition, sometimes as an impalpable powder in which 
the separate grains are not distinguishable under the microscope; and in 
places it is partly crystalline, showing crystftl faces three one·hundredths 
of a millimeter in length. 
There are many shades vf the red and brown colors, one of the most 
{Jommon being a deep red-brown with a faint purple tinge suggestive of 
manganese, and having a faint steel lustre in places. It is a handsome 
and desirable building stone. Another common shade is a lighter red 
than the preceding, the lighter color being due partly to the greater 
abundance of the small white granular quartz particles and partly to a 
thinner coating of the iron oxide on the quartz grains. It is a handsomer 
stone than the first variety, but not so abundarit. Another shade rather 
abundant at the Mansfield and the St. Anthony quarries has a nearly 
walnut brown body, with light particles. It is not so handsome as either 
of the preceding. Another less common variety, which has been called 
a "flea-bitten fawn skin," consists of a light brown body with light gray 
spots about the size of one' B finger tip. The stone near Green Hill is It 
light red, a Httle paler than a cherry. It is the clearest red of any sand­
stone of the State that occurs in large quantities, and is in no sense lit 
brownstone. The color is uniform over a considerable area. The lighter 
(Jolor is due to the iron oxide occurring in a lese quantity, forming but a 
slight film on the white quartz grains. 
There are several other varieties, some lighter, some darker, that occur 
for the most part in quantities too small to have any economic value. 
There is a banded variety that occurs in considerable quantities at Mans­
field and elsewhere, which is made up of lighter and darker· bands an 
inch or more in width and running at an angle of about 30 degrees to the 
horizontal, and following a.pparently the lines of false bedding of the 
rock. While beautiful in hand specimens, it would be o;ut of place in 
, 
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walls, nor does it occur in sufficient quantities to be used alone fOr" 
building. 
In all the numerous specimens examined, the color is due to the iron. 
oxide in the cement and not in the grains themselves, w:hich are white or 
transparent when removed from the cement. There are two possible 
sources for the iron oxide in the sandstone j (1) as sediment deposited at 
the same time as the sand; (2) carried in by infiltrating waters su bse­
quent to the deposition of the sand. The evidence in favor of the second 
process is (1) in many places the color grades into gray along very irreg­
ular wavy.lines which are far from horizontal; (2) the lines of banding 
follow the lines of false bedding along which the infiltrating waters 
naturally flow; (3) the iron blisters are evidently ferruginized pebbleEt 
[see further under texture], and (4) the patchy occurrence of the sand­
stone. However, it must be admitted tHat all these conditions are ex­
plained by the first hypothesis if we admit a secondary alteration of the 
iron by infiltrating waters. 
It is 'possible that in either case the iron might first have been de­
posited in some other form, sush as the sulphide or carbonate and subse­
quently oxidized, but there appears to be no direct evidence in support 
of this view. * Some of the phenomena can be accounted for only on the 
theory of infiltrating waters, and if some of· the iron oxide was de­
posited contemporaneous with the sand it has been modified to some ex­
tent by the penetrating waters. N or is it a surface phenomenon, but the 
interior of the beds is as' deeply colored as the exterior. 
From an economic standpoint the greatest objection to the red or 
brown stone is that the color is nowhere uniform throughout the bed. 
In some places the variegations are so abundant that stone of a uniform 
color cannot be obtained in sizes suitable for building. In other places 
one color or shade will prevail for six or eight feet where it will give way 
to another shade through a like thickness, and by careful selection stone 
of different shades can be separated and abundance of anyone color can 
be obtained. This can be done more economically in the saw-mill than 
elsewhere by setting the· saws to run between the colors. It would 
necessitate the quarrying of a great deal of stone to keep up the supply 
of the color that happened to be the most popular. 
2. The yellow, buff, and gray Mansfield sandstone is more abundant 
than the brownstone. The coloring matter in these varieties is the hy­
drous iron oxide, aiid in nearly all case~ there is a less per cent. of the 
iron than in the red and brown stone. Some of the lighter colored, 
nearly white sandstones are almost entirely free from iron. As a rule 
these lighter colored rocks are softer and more friable than the darker 
brown stones. Yet this is not always the case, as one of the hardest and 
·Dr. J. W. Dawson argues that in the red beds or Nova Scotia. the red oxide is derived. 
from decomposed iron pyrites. Q.J. G. S. Vol. V. p. 25. 
No.1. 
MICROPHOTOORAPIIS. 
No. l. MANSFIELD SANDSTONI•J, MANSFIELD, INDIANA. (Ma;mifle<l25 diameters.) 
No.~. RIVERSIDE SANDSTO"''E, RIVERSIDE, INDIANA. (Magnified 70 diameters.) 
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least triable sandstones in the whole area is nearly white in color. The 
light gray colored stone is less common t~an the buff and yellow. The 
..deeper eolored ones in many places have iron secretions, either the iron 
kidneys or segregated veins, the iron secretions frequently gathering 
along:the lines of false bedding. 
Structure.-The Mansfield sandstone in most places is a medium to 
,coarse-grained sandstone occurring in a massive bed varying from a few 
feet to more than 100 feet in thickness. In some places the massive . 
seamless stone is accompanied by a few feet of thinly stratified sand. 
stone, in others by a coarse conglomerate, and in many places by a black 
shale, fire-clay, and coal. In many places it is characterized by false bed­
ding and iron secretions. Characteristic features of the bed are its mas­
siveness, the prevalence of false bedding, and the occurrence of coarse 
conglomerate. While common these are not constant phenomena •. 
The conglomerate occurs in irregular patches varying from a few 
inches to several feet in thickness, sometimes at the bottom of the sand­
Itone, sometimes at varying levels through the bed. In rare instances 
there are isolated quartz pebbles scattered ,through the sandstone, but 
the more common occurrence is the accumulation of the pebbles in 
masses with very little, sometimes no intermingled sand. 
The faIlle bedding planes in most instances dip 25 t{l 30 degrees from 
the horizontal. In general at anyone locality these lines of false bed· 
ding all dip in the same direction, yet in some instances the false bed­
ding in one layer is dipping directly opposite to that in an adjoining 
layer. The false bedding is caused by swiftly moving water carrying a 
heavy load of coarse material, meeting quieter and deeper water, where 
the load is suddenly dropped. Such a condition is found at the place 
where a river empties into the sea or lake, in the eddies and pools along 
.0. river, and in ocean currents where they sweep over an uneven bottom. 
Infiltrating waters frequently follow along these lines of false bedding, 
carrying more or less iron and giving the stone a banded structure. 
Texture.-The texture of the Mansfield sandstone through Ilbout nine­
tenths of the bed is comparatively uniform, but the other one-tenth is 
quite variable. The mass of the stoDe consists of a rather coarse but 
evenly granular quartz sandstone, IlssociateC( with patches of conglomerate, 
varying from half an inch to eight or ten feet in thickness, and the 
pebbles varying from the size of a grain of wheat to thQseas large as 
,one's head. There is also intercalary shale, shaly stones, fire-clay,.coal, 
and iron ore. The conglomerate pebbles are sometimes of chert from 
the underlying cherty limestones; in such cases the pebbles are large and 
sometimes subangular, generally occurring at the base of the sandstone, 
but not always so. More commonly the pebbles consist of well water­
'Worn quartz and occur either in closely aggregated maSses or loosely and 
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irregularly scattered through the body of the sandstone. The con-
glomerate is more or less local in its occurrence and while it rarely forms 
a large part of the bed, over many extensive areas it does not occur at 
all. It apparently forms much less than 10 per cent., probably not more" 
than five per cent., of the whole formation. 
Aside from the conglomerate and shaly patches the sandstone is com-
paratively uniform in grain and would ordinarily be termed a coarse 
grained sandstone, yet, according to Orth's classification (see p. 191) it 
would be termed medium fine-grained sandstone. The following meas-
urements were made in the microscope with a micrometer scale on an 
average specimen of the stone at each lpcality by measuring 10 to 2(} 
contiguous grains and taking the average. The largest grain is the 
largest in the thin section examined, not necesParily the largest in the 
rock. 
Size of grains in the Mansfield sandstone. 
Millimeters. Inches. 
Mansfield ............... Average ................ 0.29 · 0.0114 
Largest ................ 0.65 0.0256 
Portland Mills ...... "." .. Average" ............... 0.34 0.0134 
Largest ................ 0.60 0.0218 
Bloomfield'"" ............ Average ................ 0.28 0.011 
Largest " ............... 0.45 0.017 
St. Anthony''' ....... " .... Average .. " ..... " ....... 0. 32 0. 0126 
Largest .... " ............ 0.48 0.0189 
Williamsport ............ Average ................ 0.19 0.0075 
Largest ................ 0.32 0.0126 
Cromwell, Conn. ( 2 ) ••••• Average ................ 0.25 0.0098 
Largest .......... " ..... 0.60 0.0218 
All of the specimens are brownstone but the Williamsport one, which 
is buff colored. 
In general the grains are angular, yet in some specimens the larger 
grains are rounded or subangular. The angularity of the grains has 
much more to do with the strength of the stone than is commonly sup-
posed, as the angular grains fit more closely together and more closely 
interlock, and with the same amount of cement will form a stronger 
stone than a similar stone with round grains, just as a wall of uncoursed 
rubble is stronger than one of cobble stones. It will be noticed on compar-
ing the different sections on the accompanying figures (plates 11, 12, and 
14) that the grains are more rounded in the brownstones than in any of 
the others, but it will be noticed as well that the brownstones have more 
cement than the others, except the brown or red stone from near Green 
Hill, which has less, and which is also one of the most friable stones of 
the area. Of course much depends upon the character of the cement, 
'''The Bloomfield and St. Anthony stones are cla.ssed provisionally with the Mansfield, 
but have not yet been proven to be of the same age. 
(2) The Connecticut stone is given for comparison. 
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but it can be easily seen that a stone with closely interlocking angular 
grains like no. 6 on plate 12 will require but little cement to make it 
comparatively rigid, while abundance of good cement is necessary to give 
strength to stone like no. 1 on the same plate. It should be noticed, 
however, that the rounded grains are nearly all more or less etched or 
notched, thus giving an anchorage to the cement, and where the cement 
of good quality is present, as it is in the brownstones figured, the stone 
is sufficiently rigid for most purposes. The reason for rounded grains in 
some and none in others is due to (1) the greater size of the grains, as 
grains below a certain size are never rounded, and (2) probably to trans-
portation over greater distance or longer or more violent beach action. 
Some of the coarse-grained yellow and gray sandstones, where the ce-
menting material is much less than in the brownstones, are found to be much 
more friable and porous than either the brownstones or the fine-grained 
sandstones, which have no more cement but have more angular grains. 
In most of the Mansfield stone, but most conspicuous in the darker 
colored brownstones, are small yellow or light gray specks about the size 
of the single quartz grains, and to the naked eye looking like a white 
amorphous powder of some kind. Under the microscope they are found 
to be composed of finely crystalline cryptocrystalline granular quartz, 
and are thought to be grains of chert. The reasons for thinking so are 
(1) the aolor and general appearance are the same; (2) they appear the 
same under the microscope; (3) a partial gradation from the chert con-
glomerate, where the chert character of the pebbles is plainly shown to the 
naked eye, to the sandstone, where the resemblance is microscopic; (4)there 
is apparently no other source for the material unless it be deposited by 
siliceous waters, in which case the spots should not be almost univermlly 
isolated, but would be for the most part connected by finer veins of simi-
lar material, and would form a cement instead of grains. 
Chemical composition of Mansfield sandstone.-The accompanying table 
shows partial chemical analyses of Mansfield stone from a number 
of localities, all made by the hydrochloric acid process. No sodium 
carbonate analysis was made, but in most instances it would ·show but 
little difference from that given, as the insoluble part, as shown by 
microscopic examinativn, is nearly all quartz. In a few places there are 
sufficient mica and microlite inclusions in the quartz to reduce the actual 
silica percentage possibly two or three per cent. below that of the insoluble 
residue. In some instances, as far as shown by the microscopic exami-
nation, the difference would be less than this, so that the insoluble residue 
percentage is practically very near that of the silica. The water of crys-
tallization and organic matter were not determined; they would in most 
instances bring the percentage up to 100. There are traces of magnesia 
and alkali, but in inappreciable quantities. The carbonic acid as given in 
the table was found by computation, by considering all the lime a~ 
carbonate. 
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4 Hillsboro .............. " vv '" """ 

5 Fountain ....... ......" .. 91 66 .60 6.44 .05 .04 98.72 

6 Bloomfield............" .. 85.29 .19 11.82 .06 .05 97.43 

7 St. Anthony........... " 88.41 .63 8.40 .13 .10 97.57 

8 Green Hill ..... ..... Red.· 98.73 .28 .86 .03 .024 99.40II 
]8 ~~~!i~~.~~~:::::::::: Br;.ff. :: ~,(o2t~ 13'.30 12·.~438 1···..~:~~··9 .. ·1·00 .... 05 ...·7·3·:0:~k ..~.·OO·::!(4.).11 Oromwell.Conn..... Brown. .,.. 15 I ;5.11\1 Ai 
(2) Made by Prof. P. 8.·Baker. DePauw University. 
(4) Furnished by the New England Brownstone Co. All the other analyses were made 
for. the survey by H. B. Ballard. at Rose Po\yteQhnic Institute. 
It will thus be seen that the stone consists essentially of insoluble ma­
terial, mostly quartz, and iron oxide, both very durable substances. 
Mineralogical oompoltition.-The brownstones consist almost entirely 
of quartz grains, chert grains, and iron oxides. ' 
The quartz contains microlites of l'utile, . zircon, and apatite, none of 
which are abundant, the last one, apatite, being exceedingly rare. The 
rutile occurs in exceedingly fine, slender needles, that are only visible 
when highly magnified. Only a small per cent., probably less than 10, 
of all the quartz grains contains rutile. The zircon occurs in very small 
irregular, isolated, widely scattered crystals. 
In many localities muscovite is present in scattered flakes, but in no 
place abundant, as it is in some of the overlying Coal Measure sand­
stone. 
No feldspar was observed in any of the brownstone examined, but 
some of the gray and buff stones, noticeably that at Williamsport, shows 
the presence of both plagioclase and microcline, the latter in greater 
quantity, yet neither one sufficiently abundant to have any appreciable 
effect on the durability of the rock. 
The iron oxides forming the cement consist of both the hydrous 
(limonite) and the anhydrous (hematite) forms. The presence of both 
oxides is shown by the colors, but the examination was not sufficiently 
minute to show whether other hydrous oxides, as goethite, turgite, etc., 
were present with the limonite or not. 
Strength of the Mansfield sandstone.-Sandstones, with the exception of the 
quartzitic ones, are, as a rule, much weaker than the other common build­
ing stones, such as granite, syenite, limestone, marble, etc., weaker both 
in resisting crusbing force and in transverse strength. The Mansfield 
sandstone is probably no exception to the rule as indicated bv the resnlt 
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of the test given below. However, since in our largest structures build­
ing stones are rarely if ever loaded to one-sixth or even one-tenth of 
their ultimate strength, this in itself need not he and is not any drawback 
to the use of sandstone for building purposes. 
There was not a sufficient number of tests made on the strength of 
this stone to give a mir or reliable average. * The sample from St. An­
thony quarry was tested for the survey at the Rose Polytechnic Instit~te,t 
and showed a strength of 12,000 pounds for a two-inch cube, equal to 
3,000 pounds per square inch. Samples of the Berea, Ohio, sandstone, 
furnished by the Cleveland Stone Company, tested at the same time, 
under the same conditions showed a strength of 11,200 pounds and 
12,767 pounds respectively. Samples of the Bedford oolitic limestone 
tested at the same time gave 7,125 pounds per square inch. 
The stone is in most places quite soft and friable when first removed 
from the quarry, but hardens and becomes much stronger when seasoned. 
No experiments were made to illustrate the difference in strength between 
the green and the seasoned stone, but there would be quite a marked dif­
ference. So soft and friable does the stone appear that many of the citi­
zens refuse to uee it in the foundations of their buildings for fear it is 
not strong enough to support them. This is more commonly the case 
along the eastern border of the sandstone area where it occurs in the 
same locality as the compact blue Lower Carboniferous limestone, which 
in contrast with the softer sandstone makes the latter appear really softer 
than it is. No instance is recorded of any of it ever crushing under any 
structure. If the stone is properly quarried and seasoned it will be found 
Qn trial to be sufficiently strong to withstand any crushing force to which 
it might be subjected in any structure; t not only that, but it will prove 
to be stronger after ten years' exposure than at the ti~e it was placed in 
the wall. 
Fire tesi<J.-As with the others,the fire tests are too meager to have 
any decisive value and are mentioned as only indicative of the possibili­
ties. Samples from the quarry at St. Anthony were tested in the labora­
tory at Terre Haute with the following results: (1) Cold stone placed 
in melted lead and allowed to remain until lead would melt on its sudilee, 
then 'placed in the air to cool. Cracks appeared at corners as soon as 
cooling began. (2) The coM stone in a covered crucible placed in the 
.. The survey offered to bave tests made and publish the results if the quarrymen would 
furnish the samples and bear the slight expense connected therewith; while others promised 
to do so only one furnished the samples in time to have the tests made for this report. 
t For comparison with other sandstones see tables in the last chapter. 
tIn a waIl 000 feet high, higher than any that will probablY ever b. constructed in In­
diana, the crusbing force from the weight of the wall alone would not exceed 350 pounds 
per square inch, and tho added weight from roof, lloors, and contents, would probably never 
"aise this beyond 450 pounds, so that at 3,000 pounds, which will prove to be below the aver­
age, the margin is nearfy nine to one, and in ordinary uses it will not exceed fifteen or 
twenty to ono. 
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fire cracked at corner before the lead would melt. (8) The stone heated 
to temperature of melted lead thrust intO water cracked in several 
places. Similar experiments at the same time on Riverside sandstone 
and the Berea, Ohio, stone gave practically the same results. 
The writer heated to redness a number of small samples from different 
localities in the :flame of a bunsen burner and permitted some to cool in 
air . and some were thrown into cold water. None cracked on heating, 
about 50 per cent. cracked on cooling and all were more friable and 
much softer after cooling as though the cement had in a large meas­
ure been destroyed. 
The tests would, therefore, indicate that the stone, from certain lo­
calities at least, would rank very low in its power to resist high tempera­
ture. In many places this stone has been used in chimneys and in sugar 
furnaces by the citizens, and in most instances appears to stand the flames 
without injury. Experiments elsewhere have shown that as a class 
sandstones rank below other building stones in this respect. 
Absorption tests on Mansfield sandstones.-Absorption tests were made 
on only two samples, both from St. Anthony. The specimens were 
weighed, put in water for 25 hours and reweighed; the ratio of absorp­
tion was 8.6 and 7 per cent., which, as may be seen by referring to the 
tables at the end, is above the average. Berea, Ohio, stone, tested at the 
same time, gave 4.9 and 5 per cent. While there can be little doubt 
but that the ratio of absorption for the Mansfield stone is high, probably 
above the average, it may not be so high as that indicated by the figures. 
Durability of the Man~field sandstone. -The Mansfield sandstone is one 
of the most durable rocks in the State of Indiana, or for that matter 
in the United States. This statement wiH be at once disputed by the 
casual observer or by persons living in limestone regions, but not by a 
geologist after field examination. The ordinary observer will not believe 
that the soft crumbling sandstone is more durable than the hard, com­
pact limestone, which in comparison is so difficult to cut and break. 
In so far as resistance to crushing is an evidence of durability, as 
argued by some writers, the Mansfield stone is lacking and would rank 
among the lowest. However, it is weJl known to even the most casual' 
observer that this evidence in itself is valueless, as the clay ironstone and 
the black limestone of this area would have a crushing strength many 
times that of the Mansfield stone. Yet when exposed under the same 
conditions, long before the sandstone would be in the least affected, ex­
cept to become harder, the black limestone would have crumbled to 
fragments. . 
Evidence if durability if Mansfield sandstone from comp08ition. -The 
evidence from the chemical and mineralogical composition of the sand· 
stone is suggestive of a stone of great durability. The quartz grains are 
practically indestructible, and the feJ,'ric oxide under the conditions to 
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which it would be subject in ordinary structures is one of the most en­
-during of minerals. In its Qomposition the Mansfield brownstone is 
superior to the Triassic brownstones, most of which have a high per 
·cent. of alumina: 
Dr. Hunt was one of the first to !tate that, other things being equal, 
the closer the texture and finer the grain the more durable the rock, and 
many succeeding writers have overlooked the clause other things being 
.equal. Other things are not equal in this case, and in many others, as 
the Mansfield stone is probably coarser grained and probably as porous as 
any other rock in the State, yet it is one of the most durable. This is 
not because of its coarse open texture, but in spite of it. 
Condition of the outcrop as an evidence oj durabiUty.-To the experi­
, enced geologist there is no evidence so satisfactory or convincing in re­
gard to the durability of a rock as a study of its natural outcrops. This, 
however, like the other evidence, must be taken with intelligence, and is 
not governed by any fixed rules. In the case of the l\tIansfield sandstone, 
the field observations all support the statement in regard to the great 
durability of the rock, especially as compared with the associated rocks. 
The characteristic occurrence of the stone is in bold or overhanging , 
·cliffs, with frequently many large angular boulders scattered along the 
base. This is caused by the disintegration and erosion of the underly­
ing rock at a more rapid rate than the sandstone, and when the over­
hanging cliff projects so far that the weight of the overhanging mass 
exceeds the cohesive strength of the stone it breaks off and lies in 
boulders along the base of the bluff then exposed to the weathering 
agencies on all sides. Yet after centuries of exposure these boulders oc­
cur with firm, even surfaces, and sharp angles with scarcely a trace of 
disintegrated material surrounding them. Some of these dislocated 
masses are such conspicuous features as to bave acquired locally the name 
of "fallen rock." Such a fall took place on Shawnee creek, near Rob 
Roy, but two years ago, where several h~ndred tons of rock: broke away 
from the parent ledge producing a jar equal to a miniature earthq uake. 
Nearly all the exposures of this rock along the watercourses and else­
where indicate a stone of remarkable durability. 
Glaciid strire an &viderwe qf durability.-Another conviBcing evidence 
of the durability of the Mansfield sandstone is the good state of preser­
vation of the glacial strial on its surface in many places. The rock in 
such instances has withstood the disintegrating forces perfectly since the 
advance of the glacier many thousands of years ago. In several places 
these strial were observed in the watercourses where they have not only 
withstood the weathering agencies, but for some years at least have with­
.stood the erosive action of the streams. A list of the localities where 
these markings are well preserved, are given below. 
14-GEOLOGY. 
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List of lOllalitiea shOOJing glacial strim on the Mansfield sanilstone, with· 
directWn of same.­
1. 19 N., 6 W., sec. 8, S. 20° W. 
2. 17 N., 6 W., sec. 19, S. 45° W. 
3. 17 N., 7 W., sec. 27, S. E. t, S. 37° E. 
4. 17 N., 7 W., sec. 27,8. W. t, 8. 37° E. 
5. 16 N., 6 W., sec. 19, S. 25° W. 
6. 16 N., 5 W., sec. 32, S. 45° W. 
7. 15 N., 5 W., sec. 30, N. W. ! of S. W. t, S. 25° W. 
8. 15 N., 5 W., sec. 30, N. W. t of 8. E. t, S. 25° W. 
9. 14 N., 5 W., sec. 8, S. 25° W. 
10. 14 N., 6 W., sec. 5, S. 45° E. 
Evidence of the durahility of the Mansfield stone from old structures.-The· 
commonwealth of Indiana is too young to have any very old buildings 
from which to study the durability of its building stones, as can be done 
so profitably with other stone in many continental countries. Yet there are 
buildings of Mansfield sandstone in Indiana, now in a good state of preser­
vation, that were constructed many years before some of their neighbors 
built of other stone that are now showing evidence of decay. 
The Martindale house, a few miles southeast of Pine Village, Warren 
county, was built 40 or more years ago. * It is constructed of red sand­
stone from the quarry south of Greenhill, and quarried by hand, with the 
liberal use of gunpowder (enough to injure any good stone), yet it ap­
pears uninjured by its exposure, not even discolored: The stone at the 
quarry from which this stone was obtained is more friable than that at 
almost any other locality in the entire area. 
The Barney Brown house, at Rob Roy, Fountain county, is said to· 
have been built 50 or 60 years ago, and is yet uninjured, so far as the 
stone is concerned, except a slight discoloration. A poor quality of mortar 
was used, as it has been removed to such an extent as to appear at pres­
ent as though the stone was laid up without mortar. There was likewise 
a poor selection of colors, which does not produce a happy effect, but is. 
not wholly the fault of the stone. In both the above houses there is a 
sad lack of architectural skill, but both are evidence of the capability of 
the stone to withstand the disintegrating forces. The stone in both houses 
and in others in different localities, iii now much harder than that in the 
quarry from which it was obtained. ' 
Along the Wabash Railway, in Warren and Fountain counties, built 
in 1856, ManSfield sandstone was used in some of the bridges and culverts 
and was fOQnd to stand so well that in most of the new culverts constructed 
during the last few years the Mansfield stone has been used. The stone 
has been used in many wagon bridges throughout the area and where any 
"The exact date could not be ascertained further than it was a number of years before­
the war. 
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-care has been observed in the selection and the seasoning of the stone it 
has .been entirely satisfactory. It might have been used with equal sat-
isfaction at many other places where limestone has been used at greater 
-expense, because it was thought the sandstone was too soft to stand the 
weather. 
The writer has no hesitancy in recommending the Mansfield sandstone 
from the standpoint of durability alone, despite its softness, provided (1) 
that ordinary intelligence is used in its selection, as there is, of course, 
much poor stone in any formation, and (2) that it is quarried in proper 
season and without the use of powder or other explosives. 
Adaptability of the Mansfield sandstone.-The Mansfield sandstone is 
adapted to rock masonry of all kinds where it will not be subject to 
great transverse strain, violent abrasion or require a smoothly finished or 
delicately carved surface. It is well adapted for use in stone buildings, 
either wholly or as stone fronts or for water tables, sills, cornices, pillars, 
etc., but if used for lintels or other purposes where it will be subject 
to transverse strain extra thickness should be used, or, it should 
be protected from cross strain by o'verarching or other means. It will 
furnish valuable bridge stone if proper precautions are taken in construc-
tion. The ground course, if exposed above lo~ water mark, should be 
protected by an external coating of cement, and where the piers or 
abutments are exposed to an extra rapid current or one carrying much 
suspended matter, it should be protected by riprap or broken stone, as in 
fact should be done with any stone. 
Distribution of the Mansfield sandstone.-As already stated the area over 
which the stone extends forms a belt of varying width, running in an 
east-of-south direction from Warren county on the north to the Ohio 
riyer in Perry and Crawford counties in the south. The stone outcrops 
in 'Varren, Fountain, Montgomery, Parke, Putnam, Clay, Owen, 
Gre•ne, Monroe (? ), Martin, Orange, Crawford, Dubois, and Perry 
counties. 1n the first five of these counties and parts of Clay and Owen 
the outcrop has been mapped in detail and is shown on the accompany-
ing two map sheets. The approximate location of the remainder of the 
area may be seen on the sketch map at the beginning of this report. No 
detailed work has been done on any part of this approximate area so far 
as known, except in Orange and a part of Martin and Dubois counties 
by E. M. Kindle and shown on the map sheet accompanying his report 
on the whetstones in this volume, and in Monroe county by Mr. C. E. 
Siebenthal in a map as yet unpublished. 
The brown stone and the buff are not distinguished on the map. The 
brownstone occurs in considerable thickness at the following localities:* 
1. In sections 31 and 32 (23 N., 6 W. ), two miles southwest of Green-
hill in Warren county, where it is more properly red than brown, and 
*For particulars on each of these localities consult the index. 
[I 
I 
I II 
' 
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has been quarried for building stone and for bridges; quarry not now in 
operation. 
2. At Fountain (Portland) in Fountain county, where it has been 
quarried in small quantities along with the gray and buff. 
3. At Hillsboro in Fountain county, where it has been quarried t(} 
considerable extent and shipped to Chicago and elsewhere. 
4. At the Narrows, on Sugar Mill creek a mile and a half southwest 
of Wallace, Fountain county, where no use has been made of it. 
5. On Mr. Milligan's place, near Russell's old mill, in section 15 (17 
N., 7 W.), in Parke county, where it has been slightly exploited, but 
none shipped. 
6. Ahout a mile southeast of Guion, Parke county, where a limited 
quantity was quarried several years ago. 
7. About two miles south of Judson, where a quarry has been open 
on a small scale for two years, but has accomplished very little. 
8. At Portland Mills, Parke and Putnam counties, a quarry was· 
opened this year (1895) on a rather large scale and the company plans to 
take out stone in large quantities. 
9. At Mansfield, Parke county, a quarry was in operation for several 
years and several hundred cal' loads of stone shipped away. 
10. On Mr. Pruitt's place, a mile and a half northeast of Mansfield, 
the brownstone oocurs in limited quantities and &as been quarried for 
local use. 
11. On Little Rooky Fork near Fallen Rock, about three miles south· 
east of Mansfield, brownstone of superior quality is exposed. It occurs 
over a considerable area, but of commercial value in only a few places; 
it has never been worked. 
12. About two miles east of Bloomfield, Greene eounty, is a deposit 
of brownstone of superior quality that has not been worked, but will be 
important in future time. 
13. Near St. Anthony, Dubois county, is a deposit of brownstone 
not so thick as that farther north, but of good quality and extensively 
worked. 
14. Between Jasper and Knoxville, in Dubois county, is a more or less 
extensive deposit of brownstone that has not be~ developed. Other 
oocurrences of similar stone are reported between thie exposure and the 
quarry at St. Anthony. 
Brownstone of inferior quality occurs a few miles southeast of French 
Lick, in Orange county, and at a few other points ill Orange and Martin 
counties, and probably in other localities that were not explored. 
It will be observed that the brownstone does not form a continuous bed 
over the whole area, but occurs in isolated areas variable in size and ex· 
tent, and surrounded by the gray and buff stone with which it is some· 
times interstratifled. 
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The buff and gray sandstone occurs over the entire area designated on 
the maps, concealed in many places by the glacial drift'in the north part 
of the area and by the accumulated soil in the south part of the area, 
but outcropping in areas of greater or'less extent along nearly all the 
watercourses. 
While it has been quarried for local use in it great many places, it has 
been worked in large quantities in only two localities-Williamsport and 
Attica. At Williamsport the quarry was opened many years ago, but 
the working of it on a large scale is of recent date. 
In the vicinity of Attica there are several large quarry openings on 
both sides of the Wabash river, only two of which are now in active 
operation, both on the north side of the river in Warren county. 
CHAPTER IV. 
LOOAL DETAILS OF THE GEOLOGIC FEATURES AND THE DISTRlBU'I'ION 
OF THE SANDSTONE. 
EEL RIVER BASIN:* 
Eel river is a tributary of the north prong of White river and with 
its tributaries drains nearly all of Putnam and Clay counties and parts 
of Owen and Greene counties. While considerable sandstone OCcurs in 
places along the lower course of the strea.m, only such portion of the 
valley as lies north of town line 12 N. was examined and is described in 
this report. 
Jordan Oreek.-M::any terminal ravines of Jordan creek extend into 
12 N., 4 W. and 5 W., but they are mostly in a drift-covered area, the 
sandstone so far as <'lbserved outcropping only in the southwest quarter 
of Sec. 33 (12 N., 4 W.), Owen county. .Tust south of the township 
line in a ravine in the northeast quarter of Sec. 5 and the northwest 
quarter of Sec. 4 (11 N., 4 W.), is an outcrop of massive sandstone, 30 
to 35 feet exposed. Some of the stone is light gray, but most of it is 
yellow, and some variegated yellow and gray. The stone is ferruginous 
in places with some cross-bedding, but much of it is even-grained, com­
paratively free from iron and would furnish good building stone, espe­
cially bridge and foundation stone for local use. The most promising 
outcrop for quarrying is in a small secondary r4vine from the south in 
the northeast quarter of Sec. 5 (11 N., 4 W.). where the water has cut 
I 
,. The term Eel river is sometimes applied to what is loc~lIY known as Mill creek and 
sometimes to Walnut creek. In this report we follow the moal common local usage, apply­
ing thQ name to the stream formed by the confiuence of Mill creek and Walnut creek, 
giving the local names to the tributaries above this point. 
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a narrow gorge 10 to 12 feet wide through the rock in which the sand­

stone is exposed in a bold cliff 25 to 30·feet high on each side, with little 

or no covering for several yards back from the face of the cliff, thus be­
. ing in an admirable position for· quarryi.ng at comparatively no expense 

for stripping. . 
The sandstone lies unconformably on a compact blue limestone, which 
outcrops 20 yards north of the sandstone gorge, and up the main branch 
from the east into the N. W. quarter of Sec. 4 (11 N., 4 W.), in 
which quarter there is a bright red sandstone, which appears to occur in 
patches of considerable extent in the yellow and gray sandstone, but not 
in sufficient quantities to justify quarrying it alone. 
Down Jordan creek to the south and west, bluffS of yellow and gray 
sandstone of considerable extent are reported, but were ·not examined. 
Eel River below Oray's Oree1c.-'Vhile no valuable dimension stone 
occurs in the Eel river basin between Croy's creek and town line 12 N., 
sandstone suitable for bridges and foundations outcrops in several places 
and has been quarried to a small extent at three different points. . 
A small quantity of inferior sandstone has been quarried on Mr. Mc­
Intosh's farm in 12 N., 5 W., Sec. 31, the S. E. quarter of the N. W. 
quarter. 
On Mrs. Nancy Byer's place, in the N. W. quarter of the S. E. quar­
ter of the same section, sandstone has been quarried for local use to a 
depth of six to eight feet. It has an even cleavage parallel to the bed­
ding, and is comparatively uniform in grain and color, except where 
small leaf-like patches of dull brown occur in the buff to yellow body. 
\ 
The brown spots are spots of weakness. Stone from this place has been 
11sed in the bridge across Eel river in the S. W. quarter of Sec. 29 
(12 N., 5 W.), and in smaller bridges and foundations in the neighbor­
hood. 
A ledge four to six feet thick of a similar sandstone is exposed east of 
the wagon road on the east side of the same 40 acres. A larger qua.rry 
is reported about half a mile south of the limits of our map, near the 
middle of Sec. 6 (11 N., 5 W.). 
Un the west side of Eel river below the Poland bridge, through the 
N. W. quarter of Sec. 32 (12 N., 5 W.) and the N. E. quarter of Sec. 
31 is a cliff of coarse-grained yellow sandstone, 10 to 12 feet thick, con­
taining conglomerate in places. While in some places it has a compar­
atively even grain and color in mOS~laces it is crosB-grained and contains 
mallY iron blisters. As there is but very little covering a,nd the rock is 
very durable it might be quarried to advantage for bridge stone at points 
where the cross-bedding is not too s ong]y marked. 
At the bridge in the N. W. quar r of Sec. 32 (12 N., 5 W.) the sand­
stoDe is thin-bedded and associated with black and drab-colored shale. 
Above (north of) the bridge the shale is replaced in part by.sandstone. 
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On W. B. Ringgo's farm in Sec. 20 (12 N., 5 W), the south side of 
the section, about midway between his house and the river, is a small 
outcrop of sandstone which is superior in quality to any of the sandstone 
described above but it is limited in quantity. The stone has a medium 
fine grain and a light gray color dotted with small brown spots. It is 
overlain by three to six feet of soil and drift, which thickens rapidly 
back from the face of the quarry, so that only a limited supply of stone 
could be obtained. Northeast of Mr. Ringgo's house, near the middle of 
Sec. 20, is an outcrop of massive yellow and gray sandstone that has 
been quarried for rip-rap along the river bank. It contains too much 
false bedding for dimension stone. 
There is a small outcrop of very pyritiferous sandstone and black shale 
at Carpenter's mill, in the N. E. quarter Sec. 20 (12 N., 5 W.), which 
has no economic value but has been dug in several places in search of 
silv~r. Pyrite is abundant in many places at this horizon (the base of 
the Coal Measures), and especially so at this locality where it is associated 
with shale, sandstone, and a complex conglomerate. The rather uncom­
mon appearance of the rocks, along with the metallic look of the pyrite, 
has suggested to some the possible occurrence of gold and silver. As a 
result considerable capital has been spent exploiting for precious metals 
at this and neighboring localities. 
That there is a considerable bed of sandstone in this locality is shown 
by the well section at Mr. Ringgo's howie on the south side of Sec. 20 
(12 N., 5 W.), in which, after passing through 11 feet of sand and soil, 
the drill penetrated 51 feet into white sandstone without going through 
it. Part of the stone, possibly a large part judging from the surround­
ing outcrops, is pyritiferous, and the water in the well is so strong with 
the iron sulphate from the decomposed pyrite as to' be unfit for house­
hold use. 
On the east side of Eel river, between the mouth of Mill creek and 
town line 12 N., there is very little sandstone exposed, a wide bottom 
bordered by gentle drift slopes extending most of the way. There is a 
small outcrop of yellow sandstone and intercalary shale just north of tbe 
township line in the 8. E. quarter of 8ec. 33 (12 N., 5 W.), a little more 
than half iii. mile west of the brick church, where the stone has been quar­
ried to some extent for use in foundations in Poland. Another small 
quarry from which foundation stone has been obtained is on the north 
side of the road a quarter of a mile west of Poland. In both places the 
l!Itone is of inferior quality and in limited quantity. 
Gray'8 Greek.-The Mansfield sandstone outcrops in a number of places 
along Croy's creek, but in no place does it have more thana local value, 
and. in many places is not even suitable for foundations, as it contains 
much cross bedding, many iron secretions, and in places is shaly and 
crumbling. 
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There is an outcrop of thin·bedded white sandstone in the bed of the 
creek at the bridge near the mouth of the creek in the S. E. quarter of 
Sec. 17 (12 N. 5 W., Putnam county). A shaft sunk less than a quar· 
ter of a mile west of the bridge would indicate a considerable thickness 
of this stone (25 feet or more). 
In a small tributary ravine from the west, just above the bridge, sand· 
stone outcrops in considerable quantities. Near the mouth of the branch, 
--ontlie south side of the road, sandstone has been quarried for bridges 
Jand foundations, and was used in the abutments of the bridge across Croy's creek, mf ntioned above. The exposure shows from four to six 
feet of coarse.grained ferruginous sandstone overlain and underlain by 
shale. The stone contains numerous iron secretions, and is not suitable 
for BUperstructures. 
About 100 yards west of the old quarry opening is an outcrop of sand­
stone, drab and black shale, and conglomerate, that has been worked for 
several years in search of silver. Up the ravine, west of this opening, 
considerable sandstone is 'exposed, which is superior in quality to that 
described above. In one place, about a quarter of a mile above the 
" silver mine," is an outcrop of four to six feet of sandstone of a light 
yellowish red, of rather pleasing and durable color. It has a medium 
fine, even grain and would work easi)y, but has numerous weather seams 
on the exposure. The stone could not be obtained in commercial quan· 
tities unless the overlying yellow stone could be worked with profit at the 
same time, and even then the quarrying of it would be attended with 
some risk, as the color is subject to sudden changes. 
Near this patch of red sandstone in the rock in the bottom of the 
creek is a kettle hole, known locally as the" crucible," 12 to 16 inches 
in diameter and five or six feet deep, which is formed by the eddying cur­
rents. About 100 yards west of the red sandstone the ravine has cut a 
narrow passage eight to ten feet deep through a bed of massive yellow to 
buff colored, coarse·grained sandstone, which might be used for bridges 
and foundations. 
Near the middle of Sec. 17 (12 N., 5 W.), on the south side of Oroy's 
creek, on the north-south road, is an outcrop of brown stone similar in 
color and texture to that at Mansfield, but of a loose, shelly structure. 
It is doubtful if good stone in commercial quantities could be obtained 
here, as it would require too much stripping to reach the solid stone. 
The brown stone is overlain by a pink-colored sandstone and underlain 
by yellow sandstone and shale. 
In the S. W. quarter of Sec. 17 (12 N., 5 W.) on the road northwest 
of Mrs. McCullough's, is an outcrop of soft, crumbling sandstone, under­
lain by black shale and coal. 
In the S. W. quarter of Sec. 9 (12 N., 5 W.) is an outcrop of 10 to 
15 feet of massive yellow, cross·bedded sandstone which is too much 
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cross-grained to work easily. Small exposures of sandstone along with a 
fissile black shale occur up this ravine farther north. 
At the cross roads in the middle of the west side of Sec. 5 (12 N., 5 
W.), and several places on the east side and S. E. quarter of the same 
section, Boft, shelly sandstone is exposed, in some places yellow, ill others 
brown, but all too shelly to have any commercial value. This sandstone 
belongs to a horizon above that of the Mansfield st.one. 
No outcrop of sandstone of even local importance was observed on 
Sees. 7 and 18 (12 N., 5 W.). On Mrs. Farrow's place, S. E. quarter 
of Sec. 1 (12 N., 6 W.), an outcrop of yellow sandstone that was 
quarried for local use twenty years or more ago. It is said to have been 
worked to a depth of' eight or ten feet, but only three or four feet are 
exposed now. The deposit is too thin and the covering too heavy to per. 
mit an extensive use of the stone. 
A small quarry of nice building stone is located on Mr. Inglellart's 
place, about a mile southwest of the above, in the N. E. quarter of Sec. 
11 (12 N .• 6 W.). It is over a low divide from Croy's creek in the 
'Birch Creek valley. The stone is fine-grained, homogeneous, and light 
gray in color with faint shadowy yellow in places, and works easily to a 
smooth surface. It occurs in regular layers, ranging from two inches to 
24 inches thick. The whole thickne@s that has been quarried is about 
four feet. It is overlain by three feet of soil and is said to be under­
lain by coal. This quarry has been in operation in a small way for 
thirty years or more. In 1895, 300 perch of stone were removed and 
sold at $1 per perch. It is said to withstand fire so well that stone was 
hauled from here to Knightsville for use in the iron furnace in operation 
there years ago. 
On Mr. Hadden's place in the N. W. quarter of Sec. 36 (1:> N., 6 
W.), oil the north side of the small ravine southeast of the schoolhouse, 
is an outcrop of gray and yellow banded sandstone I:.! to 15 feet thick. 
It has been quarried to some extent for local use, but the numerous 
irregular weather seams and the patches of iron oxide will prohibit its use 
in fine structures. 
At the schoolhouse in the northeast corner of Sec. 35 (13 N., 6 W.) 
is an outcrop of sandstone somewhat similar to that on Mr. Hadden's 
place, but is more cross-grained and contains more iron oxide. 
On the bank of Croy's creek at the section line on the north side of 
Sec. 35 (13 N., 6 W.) is an outcrop of argillaceous black shale contain­
ing clay ironstone concretions. 
In the rock-cut on the Vandalia R. R., on the east side of Croy's 
creek in the N. W. quarter of Sec. 25 and the S. W. quarter of Sec. 24 
(13 N., 6 W.), is an outcrop of Mansfield brownstone. The cut is eight 
to 15 feet deen. the rock extending to near the surface at the middle of 
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the cut and covered with glacial drift at either end of the cut, the exca-
vation in no place reaehing the bottom of the sandstone. The stone varies 
in color from yellow-brown to red-brown and purplish-brown, much of it 
being like the Mansfield stone in color and texture, but is of no value for 
building purposes as it contains iron secretions, is very cross-bedded and 
shelly. 
There is an exposure of the same bed, mostly yellow and yellow-brown 
in color, thin-bedded to shaly in structure, on the National road on the 
west side of Croy's creek in theN. W. quarter of Sec. 26 (13 N., 6 W.). 
The same bed of sandstone outcrops in a more massive form north of 
the National road in the N. W. quarter of Sec. 26, N. E. quarter of 
Sec. 27 and S. W. quarter of Sec. 23. In the S. W. quarter of Sec. 23 
on the east side of the ravine east of the road is a small quarry, whose 
face shows eight to twelve feet of light gray, yellow-stained, shelly sand-
stone, which contains numerous irregular seams and irregular layers vary-
ing from one inch to two feet in thickness. Down the ravine from the 
quarry the stone becomes more massive and, while being more difficult to 
quarry, is a stronger and a more durable stone. Coal has been mined in 
the ravine about a quarter of a mile above (northwest of) the quarry. 
There is an outcrop of the Mansfield sandstone in the northwest quarter 
of ~ec. 24 and the S. W. quarter of Sec. 13 (13 N., 6 W.) on each side 
of Croy's creek and each side of the wagon road. The rock lies at the 
base of the hill, six to eight feet beh1g exposed. It has been quarried a 
little on the east side of the creek, but the heavy stripping permitted 
only a small quantity of stone to be removed. On the west side of the 
creek the slope is so gentle that there would be little stripping for twenty-
five or thirty yards back from the outcrop and l!lome good bridge stone 
could be obtained here. 
Most of the exposures above this on Croy' s creek are shale and shaly 
sandstone rocks of the Coal Measures. Toward the head of the creek in 
about theN. E. quarter of Sec. 11 is an outcrop of heavy bedded sandstone. 
In theN. E. quarter of Sec. 14 (13 N., 6 W.) is an outcrop of twelve to 
fifteen feet of blue-black shale that may prove valuable in the future. 
Mill Oreek.*-Mill creek is the large tributary of Eel river from the 
east, in the south part of Putnam county and the north part of Owen 
county. It heads in the older Paleozoic rocks east of the area mapped 
and flows through the Lower Carboniferous sandstone and limestone, the 
Mansfield sandstone capping the hills on its lower course. Between the 
mouth of Croy's creek and that of Mill creek the Lower Carboniferous 
limestone outcrops in several places. On Slate Run, in Sections 15 and 
16 (12 N., 5 W.) there is an outcrop of fissile black shale which is ex-
posed in several places and contains some cannel coal. The only outcrop 
"Sometimes called Eel river. 
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of sandstone that might have even local value is on the east side of Sec. 
16 on tbe south side of Alate Run, where there is a ledge fifteen to twenty 
feet tbick, the upper part of which contains stone suitable for bridges or 
foundations. There is an outcrop of shelly Iilandstone on the east side of 
Sec. 10, but it is too shelly and crumbling for use. 
On the lower course of Mill creek the base of the hills next to the 
creek is of compact blue Lower Carboniferous limestone (St. Louis) 
which is overlain by a bed of massive, yellow, ferruginous sandstone 
(Mansfield), the tope of tbe hills being covered witb glacial drift. The 
gentle dip of the rocks to the west causes the limestone to appear higber 
on the bills in ascending tbe creek until the Mansfield sandstone finally 
disappears and the glacial drift rests directly upon tbe limestone. Still 
furtber east beyond the limits of the map the underlying Lower Car: 
honiferous sandstone appears. 
On each side of the creek in sections 11, 12,13, and 14 (12 N., 5 W.) 
the Mansfield sandstone occurs in an exceptionally heavy, massive bed. 
In the bluff on tbe east side of tbe creek. about 200 yards below 
Crouse's mill and 150 yards back from tne creek, near the middle of 
Sec. 11 (12 N., 5 W.), tbe sandstone forms a hold perpendicular bluff 
40 to 50 feet bigh. It is yellow, coarse-grained and massive, with nu­
merous veins and patches of iron, and much of it is cross-grained. In 
only a few places does it weather evenly, and in no place is the stone 
sufficiently homogeDeous -in color and texture to furnish good building 
stone. Tbe limestone underlying tbe sandstone east of Crouse's mill 
contains much coarsely crystalline calcite in cavities or openings in the 
limestone. This calcite or "tiff" has been searched diligently for" min­
eral." _ It bas no commercial value outside of tbe few nice cabinet speci­
mens of calcite that might be obtained. 
The largest outcrop of tbe Mansfield sandstone on tbe south side of tbe 
crdek is in the northwest quarter of Sec. 13 (12 N., 5 W.), at 'what is 
known as the" Buzzards' Roost." The massive sandstone here forms a 
semi-circular bluff 50 to 60 feet high on a small tributary of Mill creek 
from the Boutb. The stone is gray, yellow and yellow-brown in color. 
While much of it is cross-grained and full of iron secretions, there are 
considerable areas wbere it is even-grained and comparatively free from 
iron and would furnish a good building stone. The good stone lies in ir­
regular patches, and may be located on the face of the bluff by its reg­
ular, smooth surface, the cross-bedding and the iron secretions, when 
present, being shown by a ridged and pitted surface. The sandstone lies 
unconformably on a dr.ab-colored, lumpy shale containing ironstone 
nodules. In places between the drab shale and the sandstone is a layer 
of black, very pyritiferous shale two to iOl1r inches thick. The drab 
shale is underlain by a compact blue limestone, which forms a waterfall 
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. in the ravine a few yards from Mill creek. The massive sandstone out-· 
crops on the south side of Mill creek above and below the Buzzards' 
Ro',st, but none was observed that promised great economic value. 
On the north side of Mill creek, opposite the Buzzard Roost, in the S. 
W. quarter of Sec. 12 (12 N., 5 W.), a section of the hill shows: 
Sec'ion on ]}Iill Creek, neal' Cro1lse's Mill. 
Feet. 
Glacial drift.. . .. . . . . . .. . . .. . . . . . . .. . . . . . . .. .. .. . . .. . . 30 + 
MallSive yellow sandstone' .............................. 40 to 50 
Black shale, with coal .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
Gray and drab shale .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 + 
Concealed ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Buff sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Limestone, compact blue. . . . . . . . . . . . . . . . . . . . .. ....... 25 
The sandstone contains too much iron and cross-bedding to make a 
good bunding stone . 
. In a ravine from the north in the S. E. quarter of Sec. 12 (12 N., 5 W.), 
the sandstone occurs in large quantities, in some places of a quality suitable 
for building stone, one of the best exposures being in a secondary ravine 
from the east, about one-quarter of a mile north of the creek, where it 
occurs in a ledge 20 to 25 feet thick, of homogeneous, durable, coarse­
grained, buff sandstone, with but very little covering. The loose bowl­
ders of sandstone in this ravine, and there are a great many very large 
ones, have a very hard surface. Excellent bridge and building stone 
could be obtained in this ravine. In some places the sandstone is under­
lain by a coarse conglomerate, in other places by a light gray, soft sandy 
shale; in still others, by a heavy bed of blue-black shale. 
In section 7 (12 N., 4 W.), along the small branch known as Brush 
creek, th'e massive sandstone outcrops in considerable quantity, and none 
of it was observed on the north side of the creek east of this. A soft, 
yellow sandstone is exposed in several places, but the exposures are small 
and in no place has it any economic value. 
At Croy's Mill in section 28 ( 12 N., 4 W.), in the bottom of the creek, 
a light gray, nearly white, sandstone occurs in the limestone. This is 
probably a local deposit, as it was not observed elsewhere at the same 
horizon, unless perhaps it might be correlated with that at Oakalla. 
Along the south side of Mill creek, through 12 N., 4 W.,a soft yellow 
sandstone outcrops in a number of places near the top of the hill and a small 
quantity of brownstone was observed at one place, the S. 'V. quarter of 
Sec. 28 (12 N., 4 W.). None olit observed was of any economic value, 
except a prominent outcrop of the Mansfield buff sandstone in section 34 
(12 N., 4 W.), the west side of the section, close to the section line, and 
half a mile north of Mt. Pleasant church. A small watercourse has cut 
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its way down 30 to 35 feet through a bed of massive yellow and buff sand­
stone, which is all or nearly all regularly bedded; mostly free from cross­
grain, varying from fine-grained to coarse·grained, and extensive areas 
could be quarried with very little stripping. It is a promising opening 
for fine building stone and good bridge stone. This is the most eastern 
~utcrop of the massive sandstone observed on Mill creek, but the over­
lying soft yellow sandstone outcrops at intervals for several miles east of 
Cataract, as far east as the middle of the south side of section 3 (11 N., 
3 W.). The falls on Mill creek, or as they are widely known, Eel River 
Falls, one at the village of Cataract, in section 35 (12 N., 4 W.), and 
the other down the creek a mile northwest of the town, are both in the 
Lower Carboniferous (St. Louis) limestone, which forms heavy ledges of 
-compact blue limestone. The hills on either side have a heavy covering 
·of glacial drift, but no sandstone was observed. 
Deer Oreek.-The Deer Creek valley lies, almost wholly in the Lower 
Carboniferous limestone, but on the high ground back from the creek, 
soft yellow micaceous sandstone and shales of the Coal Measures outcrop 
in a number of places as far east as the Monon Railway, and in one place, 
(14 N., 4 W., Secs. 28 and 33) east of the railway. This sandstone in 
places contains thin layers of coal, but no workable beds, nor has the 
sandstone any commercial value. It is thought to belong to a horizon 
above that of the Mansfield sandstone. The only outcrop of the typical 
l\fansfield sandstone observed in this valley is in section 2 (12 N., 5 W.) 
extending west into section 3 and north into section 35 (13 N., 5 W.). 
In the southeast quarter of section 2, on the west side of the creek, the 
sandstone outcrops in a ledge 10 or 12 feet thick, massive, coarse-grained, 
gray and yellow colored. It outcrops along the bluff west into the south­
east quarter of section 3, but in no place has any economic value. North 
from the ford of the creek the sandstone outcrops along the west side of 
the creek into section 35 (13 N., 5 W.), the best exposure being in the 
northeast quarter of section 2 (12 N., 5 W.), where the stone has a light 
gray, nearly white color .• The loose boulders, of which there are a great 
many, have a very hard surface, but the stone appears to be no harder 
than the average, an inch or more beneath the surface. Good stone for 
local use in bridges, foundations, or even superstructures, could be ob­
tained at this place. 
On the ridge between Deer creek and the Duweese branch, on each 
side of'the National road between Manhattan and Putnamville, sand­
. stone, shale, and coal outcrop in several places. A sandstone quarry was 
~pened, but not worked to any extent, north of the National road about 
a mile east of Manhattan in section 13 (13 N., 5 W.). The sandstone 
is for the most part soft and shelly. Coal has been mined north of the 
road in section 18 (13 N., 4 W.). 
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On the hill south of Forest Hill Cemetery, at Greencastle, in sections 
28 and 33 (14 N., 4 W.), shaly sandstone, shales, and fire-clay with 
traces of coal are exposed,' but have no economic value. 
Soft yellow sandstone outcrops on the hills west of the Monon Railway 
between Putnamville and Cloverdale, but there is none of value. 
Limestone has been quarried in several places in the Deer Creek val­
ley. It has been quarried for local use from the bluff underlying the 
sandstone bed just described above in section 2 (12 N., 6 W.). There 
are much larger quarries in sections 8 and 17, on the north side of the 
National road near Putnamville, where an excellent flagstone and good 
building stone has been quarried for many years. There are other quar­
ries at Greencastle J unctinn, southwest of Greencastle, and at the town 
of Greencastle. * 
Big Walnut Oreek.-There is comparatively little of the Mansfield 
sandstone along the main Big Walnut creek, and what there is has but 
little commercial value. Sandstone in large quantities occurs on Snake 
creek and Little Walnut creek tributaries, and will be described under 
these headings. 
Soft, shaly sandstone and shales of the Coal Measures outcrop in vari­
ous places on the hills bordering Big Walnut creek between its conflu­
ence with Mill creek and its confluence with Little Walnut, in the west 
part of 13 N., 6 ·W., and the north part of 12 N., 5 W., but none of 
any economic value. 
Mansfield sandstone of inferior quality outcrops on the west bank 
of Walnut creek on the east side of section 4 (12 N , 5 W.,) west of 
the wooden bridge. About one mile above the bridge in the southeast. 
quarter of section 33 (13 N., 6 W.,) is a small outcrop of compact blue 
limestone in the creek bed, overlain unconformably by a sandstone,shale 
conglomerate and a very pyritiferous sandstone. 
There is a heavier ledge of the sandstone (twelve to fifteen feet) in the 
northeast quarter of section 32 (13 N., 5 W.,) west of the wagon road 
and more than a quarter of a mile west of the Cleek. It is underlain by 
fire-clay and shale. The sandstone contains too much iron ore and false 
bedding to have any economic value. In the north part of section 32 
and the south part of section 29 sandstone outcrops in a number of 
places, but contains much iron ore and is soft and shelly. 
On Johnson's branch in the south part of Sec. 7 (13 N., 6 W.), on 
the small tributary from the east and above and below it is an outcrop of 
yellow sandstone and black shale. Small quantities of sandstone suit. 
able for foundations could be obtained here but there is too much over· 
lying drift material to permit the quarrying of large quantities. In the 
"The limestone quarries will probablY be described in detail in future volumes of the 
survey reports. . 
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northeast quarter of Sec. 7 (13 N., 5 W ), the false-bedded yellow sand-
stone in the bottom of the valley next to the watercourse is overlain by 
a heavy bed of shale 25 to 30 feet thick. Small quantities of thin-bedded 
ilandstone have been quarried for local use from a small outcrop near the 
head of Johnson's branch, west and southwest of the middle of Sec. 6 
(13 N., 5 W.). 
A section of the bluff on the south side of Big Walnut creek at Reels-
ville shows : 
Section at Reelsville. 
Feet. 
'Glacial drift. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Shelly, coarse-grained, yellow sandstone (Mansfield) ............ 14 
Drab sandy shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Hard semi-crystalline, reddish, encrinitallimestone..... . . . . . . . . 3 '•·• , •. \ Is 
Drab sandy shale ............................................. 12 
Shelly limestone and sandy shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Black and gray sandy shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
·Compact, blne-gray, fossil limestone ........................... 10 
Black shale (slate) ........................................... 10 
Compact blue limestone ...................................... 20 
The upper sandstone in this section belongs to the Carboniferous, while 
·all the underlying are Lower Carboniferous. The sandstone has no 
yalue. 
About three-fourths of a mile east of Pleasant Garden, on the south 
side of the National road, is an outcrop of the Mansfield sandstone in 
which a quarry was opened, but soon abandoned. The stone is exposed 
in the bluff 10 or 12 feet thick with but little overlying material and un-
derlain by compact blue limestone. It is quite variegated in color, at the 
east end of the bluff the gray body containing many yellow and yellow-
brown spots and stripes, while towards the west end of the bluff the spots 
are red and red-brown. There are many irregular seams, some of which 
may be due to the powder used in blasting it, but most of which are' 
probably due to the action of the weather. The stone might be used for 
small bridges and foundations but is unfit for superstructures. A some-
what similar stone outcrops on the creek bluff south of the Vandalia 
Railroad in the northeast quarter of Sec. 22 (13 N., 5 W.), where the 
exposure is larger but wi.th no improvement in the quality. 
The town of Reelsville is located for the most part on the rocks of the 
Coal Measures. The Lower Carboniferous limestone outcrops at the base 
<>f the hill, 25 to 30 feet above the creek. The Vandalia Railroad west 
of the depot has cut into this limestone several feet. Overlying the lime-
ii!tone is an outcrep of soft sandstone and shale, the shale predominating, 
and in one place the shale is richly impregnated with iron ore. It.is pos-
sible that a shale suitable for making paving brick could be obtained 
here. 
- ) 
j 
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A soft, yellow sandstone with intercalary shale outcrops in severaF 
places along the branch from the northwest just above Reelsville in sec-
tions 16, 8, and 9 (13 N., 5 W.), but so far as observed it has no economic 
value. The Lower Carboniferous limestone, overlain by a green shale~ 
outcrops along the branch and base of the hill for more than a mile from 
its mouth. 
Between Reelsville and Snake creek, along the west side of Big W al-
nut, the Mansfield sandstone outcrops in a number of places through sec-
tions 22, 15, 10, and 3 (13 N., 5 W.), but it contains iron secretions and 
much false bedding, which renders it unsuitable for building purpose~:~, 
unless it be for fimndations. It occurs in a massive bed ten to twenty 
feet thick along the creek bluff, in some places underlain by black shale 
containing thin layers of coal. 
Along the east side of Big Walnut creek, opposite the bluff deEcribed 
above, is a wide bottom bordered by gentle slopes, on which are a few 
exposures of Lower Carboniferous limestone. The only sandstone on the 
east side is a thin bed of shaly sandstone and shale on the hill northeast 
of Hamrick station, more than a mile east of the creek, but it is too 
shelly to have any value. There are extensive limestone quarries at 
Oakalla, in the south part of Sec. 26 (14 N., 5 W.) and at Greencastle, 
which have been in operation for many years. In one of the quarries at 
Oakalla the compact blue limestone is overlain conformably by three to 
four feet of thin bedded light gray, nearly white, calcareous sandstone,· 
which appears to be a local occurrence, as it was not found elsewhere in 
the vicinity. It may correspond stratigraphically with that occurring 
at Croy's mill, mentioned·elsewhere. · 
Snake Creek, trihutary of Big Walnut Creek.-Snake creek, a small 
tribu1ary of Walnut creek from the west in the south part of 14 N., 
5 W., cuts through considerable sandstone, the Mansfield stone being 
along the lower course and the overlying Coal Measures about the head 
waters. The sandstone lies unconformably on the limestone, as shown by 
the large limestone outcrop at and north and east of Fern station, and 
another outcrop in the east side of Sec. 32 (14 N., 5 W.), while along the 
south side of the creek the sandstone outcrop3 in large quantitie~, in 
some places down at least to the creek bed and below it. 
The largest outcrop of sandstone on Snake creek is at the Fern picnic 
grounds on the east side of section 33 (14N., 5 W.), where the best stone 
for building purposes is in the southeast quarter, section 33 (14 N., 5 W ), 
in a ravine from the south, about a quarter of a mile below (southeast. 
of) the picnic ground. The sandstone outcrops in a bold bluff 60 feet 
high (Bar.). The color varies from light gray to yellow. It has a 
coarse, even grain and weathers evenly, the surface being marred only 
by a few weather seams. There is at this point a fine bed of building 
stone, adapted to bridges, foundations or superstructures. As some of 
.. 
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the stone is variegated in color, building stone could be profitably quar-
ried only by having a market for the variegated stone, which is suitable 
for bridge work or foundations. The stone is quite soft and easily worked, 
but hardens on exposure. It has not been quarried, not even for local 
use, as it is thought to be too soft. The occurrence of these bold bluffs 
is proof of its durability, and the examination of the exposed surface 
shows that it hardens sufficiently for practical purposes. Where the 
color of this stone is suitable for the work in hand it can be used with 
perfect safety so far as strength and durability are concerned, providing 
the stone is quarried without heavy blasting and not too late in the sea-
son, so that it can dry out before the freezing weather. 
The bluffs at the picnic gremnd are higher than the one described above, 
in one place measuring 85 feet, but the stone is more variegated in color, 
contains some iron secretions, and is cross-grained in places. With care 
in selecting, good bridge stone could be obtained from these bluffs, and a 
closer examination might show some sufficiently uniform in color for good 
dimension stone. 
There is an extensive outcrop of yellow Mansfield sandstone on a small 
tributary of Snake creek from the south, south of Fern Station, east 
and southeast of the picnic grounds. A small branch of this tributa-ry, 
which heads at Mr. Roger's house, in the northwest quarter of section 4 
(13 N., 5 W.), and flows east through his farm, has an almost continuous 
bluff of yellow sandstone 10 to 25 feet high along the south side. In 
most places the sandstone extends to the bottom of the valley, but in a 
few places there is an outcrop of blue-gray and black shale underneath 
the sandstone. The stone resembles that described at Fern Cliffs in be-
ing yellow color~d and quite soft when green, but hardening on exposure. 
It lies in good position for quarrying, forming low bluffs along the water-
course, and having very little covering, in some places none. Near the 
middle of the west half of section 4 (13 N., 5 W.) two wells dug 50 to 75 
yards back from the face of the bluff went through 8 feet of drift ma-
terial and penetrated 30 feet into the sandstone. In a few places the 
rock shows cross bedding, but most of it is evenly bedded, fairly homo-
geneous in color and texture, and would furnish good building stone. 
No stone outcrops on the north side of this branch, the slopes there being 
covered with glacial drift. 
Up Snake creek, about two hundred yards west of the cliffs, is an 
outcrop of three to four feet of black fissile shale or slate which is highly 
carbonaceous and contains much pyrite. It splits easily into sheets two. 
or three feet across, but it is too pyritiferous to stand exposure to the. 
weather. It is underlain by a crumbling, lumpy shale and overlain by-
shelly sandstone. 
Sandstone is exposed at intervals to the head of Snake creek and on most 
of the small tributaries from the north. It outcrops in a massive ledge 
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on Mr. John's place on the south side of Sec. 21 (14 N., 5 W.), where 
it is underlain bV fire-clay and shale, and on Mr. Goodman's place in the 
S. E. quarter of See. 29 (14 N., 5 W.), and in several other places along 
the ridge north of Snake creek. .The only stone of any economic value 
west of the cliffs is that in a small ravine from the n&rth, just north of 
the I. & St. L. Railway, in the northeast quarter Sec. 31 (14 N., 5 W.), 
where the stone Ii evenly bedded, light gray to buff in color, and is ex­
posed 12 to 15 feet, the bottom being concealed. Some stone has been 
quarried here for use on the railroad and much more could be obtained. 
The sandstone exposed along Snake creek through Sec. 32 (14 N., 5 W.) 
contains much iron pyrites, false bedding and patches of shale, so that it 
has no economic value. . 
Little Walnut Oreek.-Little Walnut creek has cut a channel in the 
Lower Carboniferous limestone close to the eastern border of the sand· 
stone of the Coal Measures. The Lower Carboniferous limestone is ex· 
posed along the bottom of the valley and base of the blufI8; the sand­
stones and shales of the Coal Measures form the upper part of the hills, 
occurring in large quantities on the west side of the basin and in small 
quantities on the east aide. 
The largest exposures of sandstone in the Little Walnut Creek basin are 
those along Long Branch in the west and northwest part of 14 N., 5 W. 
On the hill west of the mouth of IJong Branch, in Sec. 27 (14 N., 5 W.), 
the northeast quarter, and Sec. 22, the southeast quarter, on Mr. Stoner's 
plaCe, the sandstone outcrops in a massive ledge 60 to 7ft feet thick, 90 
to 100 feet above the creek. The following is a section of the hill at l\fr. 
Stoner's: 
Section at Mr. Stoner's, on Litlle Walnut Creek. 
Feet. 
Glacial drift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30+ 
~1aS!!ive sandstone (Mansfield) .... . . . . . . . . . . . . . . . . . . . . . . . . . .. 70 
Black and blue shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ......... 15 
Compact blue limestone (Lower CarbonifEtous) ............... 65+ 
There areT:~: ~~;u~t 'o~e~~~~g;~; ~~~~~ 'J£' 'i~~' ~~~~~t~~~ .~~. ~8:0 feet 
high, one in Sec. 27 and one in Sec. 22,/leach being horseshoe shaped 
and in a small ravine., Between the cliffs the stone outcrops in a few 
places bUi the !'lope is mostly covered with! gravel. In the bluff in Sec. 
27, the more ~outberly one, there is more ~one exposed, the bluff being 
10 or 12 feet higher, but the quality of thb stone is inferior to that in 
the other bluff, baving numerous iron secretJons and weathering unevenly. 
In the more northerly cliff the stone is co~paratively free from iron, ex­
cept about eight or ten feet at the base w~ich is pyritiferous. It is fine· 
",...,;nAii hnmn",pnpnnR in t.exture and nresetlts a smooth. clean surface on 
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the weathered exposure. The stone is buff to cream·colored in the up­
per part of the bluff, grading to a light gray near the base, the light 
gray having faint patches of dulJ yellow, that would possibly become 
more numerous onexpOilure. It is difficult to estimate the proportion of 
light gray, but at the face of the cliff it probably for!!!s not less than one­
fourth of the whole. It is quite probable that back from the face of 
the cliff in the interior of the bed the greater part of the stone is of a 
light gray color, the buff color being due largely to greater oxidation of 
the iron in the stone. It contains a considerable per cent. of the amor­
phous-looking chert grains. 
As there is probably a thickness of 35 or 40 feet of excellent light gray 
and buff sandstone at this point with very little loose material on top of it, 
an almost inexhaustible amount of good building material could be quar­
ried at a moderate expense. The stone in the interior is soft, by many it 
will be thought too soft for building stone, but it should be noticed that 
the exposed portions of the upper part of the bluff and the loose bowl­
ders on the hillside south of the bluff are extremely hard. It is the 
shaded portion under the overhanging bluff that is soft. The softness is 
not due wholly to its being shaded but to the fact of its being saturated 
with water. 
Sandstone of inferior quality ou.tcroPl'! in a number of places west of 
Mr. Stoner's farm on the hill south of Long Branch. On the north side 
of the branch the hills are mostly covered with drift, very little rock be­
ing exposed. North of Brunerstown in the northwest quarter of Sec. 17, 
the southwest quarter of Sec. 8 and the east side of Sec. 7 (14 N , 5 
W.), the sa:r;tdstone outcrops on both sides of Long Branch, forming bold 
cliflS close to the creek, and extending beneath the bottom of the valley, 
the Lower Carboniferous limestone being below the drainage level. 
Much of the stone along this part of the branch contains too much 
segregated iron for good building stone. Good bridge and foundation 
stone could be obtained in a number of places by careful selection. The 
best stone observed in this region is a little more than a quarter of a mile 
southeast of Mr. Wiley's house in the northeast quarter of Sec. 7 (14 
N., 5 W.), where the bluff is 30 to 40 feet high, composed of buff and 
light gray sandstone containing a few small specks of iron pyrites, and 
mica flakes and numerous chert grains. The sandstone is exposed in 
several places north, northeast and northwest of'Brunerstown, but none. 
of any value was observed. Along the small tributary of Long Branch 
from the west in the northeast quarter of Sec.: 18 (14 N., 5 W.) the­
sandstone exposed is 20 to 25 feet thick and darker in color than at any­
other place along Long Branch. 
On Leatherman branch in sections 4 and 5 \14 N., I) W.) a heavy 
sandstone ledge occurs somewhat similar to that described on Long 
Branoh. In the northeast quarter of Sec. 5 it is exposed 15 to 35 feet. 
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and is of a dark yellow to yellow-brown color. It is remarkably free 
from iron or conglomerate, the weathered face showing lines of weakness 
parallel with the bedding, due probably to shaly or argillaceous material. 
For more than a half mile southeast from this point the branch cuts its 
way through this bed of sandstone, which forms bold cliffs on either side. 
On the other or north prong of Leatherman's branch is an outcrop of 
sandstone similar to that described above. In several places along this 
prong the Lower Carboniferous limestone is exposed. The best sand-
stone observed is that near the upper limit of the outcrop in the north-
west quarter of Sec. 4 (14 N., 5 W.) near the towmhip line. The bluff 
is 40 to 50 feet high, 10 to 12 feet at the base being concealed. The 
stone is mostly buff-colored, but variegated gray and brown at the base. 
Small streaks of iron conglomerate occur in places. Good stone for l~cal 
use could be obtained here. 
In Sec. 10 (14 N., 5 W.), just west of the confluence of Leatherman 
and Little Walnut creek, is a ledge of massive Mansfield sandstone 10 
to 15 feet thick, underlain by compact blue limestone exposed 15 to 20 
feet above the creek. In the northwest quarter of Sec. 10 on a small 
tributary of Leatherman's branch from the west i~ an outcrop of fine-
grained gray-colored sandstone which has had considerable local use for 
whetstones and grindstones. 
On Mr. Wright's place on the east side of Little Walnut creek, in the 
southeast quarter of Sec. 11 (14 N., 5 W.) is an outcrop of pituminous coal 
which varies from thirteen to twenty-six inches in thickness and which has 
been mined for local use. The coal is underlain by fire-clay and in turn 
by missive yellow sandstone which outcrops in massive ledges in the 
ravine below the road and in other ravines east and west of the coal. 
Le<s than a quarter of a mile south of the coal mine a small chalybeate 
spring emerges from the base of the massive sandstone which here con-
tains thin patches of shale. In the valley south of the spring, in sec-
tions 13 and 14 (14 N., 5 W.) the Lf)wer Carboniferous limestone which 
outcrops in large quantities contains much nodular chert, and both the 
chert and limestone contain fossils. 
Sandstone outcrops further north in the Little Walnut Creek valley at 
the foll<lwing places: Sec. 2 (14 N., 5 W.) the S. E. quarter; in Sec. 
35 (15 N., 5 W.) theN. W. quarter; and Sec. 34 theN. E. quarter; 
Sec. 27 theN. W. quarter; Sec 22 the S. W. quarter; Sec. 28 the N. W. 
quarter; and Sec. 20 the S E quarter and N. E. quarter. The largest 
outcrops are in the southea;;t quarter of Sec. 20 anti the northwest quar-
ter of Sec. 28, where the stone occurs in a massive bed twenty-five feet 
thick, but as in the other exposures mentionerl, it is too variegated in 
color and contains too much iron pyrites for building stone. 
The Lower Carboniferous limestone outcrops in many places in the 
vicinity of the above sandstone exposures. It has been quarried at Clin-
ton Falls in the north part of Sec. 28 (lo N., 5 ·w.) at Mr. Holland's, 
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in the south part of Sec. 22 (15 N., 5 W.) and in the southwest quarter 
-of Sec. 13 (15 N., 5 W.) Good building stone occurs at the last two 
places, and stone good for burning into lime may be obtained at almost 
any of the numerous exposures in this valley. 
Big Walnut Oreek aboveitll oonfiuence with Little Walnut· Greek.-In 
the northeast part of Putnam county, east of Bainbridge and Carpen­
tersville, sandstone similar to that at Riverside, Fountain county, has been 
-quarried in several places. It appears to correspond in position to the 
formation called the Knobstone in the former State reports, but is referred 
to elsewhere in this paper lUi the Riverside sandstone. 
It is a tine-grained homogeneous sandstone, blue on the interior of the 
bed, but drab to buff on weathered exposures. In places it contains con­
siderable pyrite which forms a white e:fHorescence on the weathered surface. 
At a depth not affected by the weather, the stone is probably massive in 
most places; that it is in some places is shown by its occuriing so in the 
abrupt cliffs along the creek.s where it has not been so lo~g exposed to 
the elements. On the weathered exposures, incipient bedding planes 
-develop at more or less frequent intervals, which are in general horizontal 
and parallel with each other, thus greatly facilitating the quarrying of 
the stone where they are not numerous enough to injure it. The contact 
between the interior blue color and the exterior buff is shown in some 
places by a sharp line. 
It has been quarried to considerable extent in two places and in smaller 
-quantities at other points along Big Walnut creek in the northern part 
of Putnam county (not shown on the accompanying map sheet). One 
of the quarries, now owned by Mr. Miller, is in the south part of Sec. 29, 
{16 N., 3 W.), on the east side of the creek, on the south side of the wagon 
road from Carpentersville to New Maysville. The rock outcrops on a 
bold cliff on the bank of the creek, a section showing: 
Section on Big Walnu,t Creek east oj Carpenter8Vule. 
Feet. 

SoiL............................... . ................ 2 

Sandy shale ................................................. 10 

Sandstone, face of quarry ...... , ........ ,.................... 25 

Sandstone to bottom of creek ......................' ......... " 35 

Total ................................................... 72 

The upper part of the quarry face shows thin-bedded stone (2 to 6 
inches) merging into the overlying shale. The lower part of the quarry 
is in layers six inches to three feet thick. The bluff beneath the quarry 
is heavy bedded, two to four feet, and contains scattered pyrite nodules. 
The stone has had a local use for many years; possibly 5,000 cu. ft. in 
all have been quarried. Its principal use has been for bridge abutments 
..,nA f',mnA"tirmq flu' I'lhnt.mAntR of t.h", hridp"!l MrOIlR WlI.lnnt. "reek Q,t, 
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this point being built of this stone. The bridge is said to have been 
constructed 15 yt'ars ago, and the stone shows no evidence of decay at 
the present time. 
The other quarry referred to is Mr. W. H. Rice's on the west side of 
Sec. 8 (15 N., 3 W.), on the east side of the creek, on the north side of 
the Bainbridge-New Maysville wagon road. A detailed section of the 
quarry face show!:!: 
Sectioo at Mr. Riec'a Quarry. 
Shaly sandstone and shale... , , .. , ... , ... , .. , , , , , , , , , S feet. 
One layer buff sandstone.......... , . , . , .., . , , . , ..... . 1 foot. 
One layer buff sandstone.............. , ' , , , , , , . , ... , 10 in. 
One layer buff sandstone ........................... . 9 in. 
One layer buff sandstone. , ......................... . Sin. 
One layer blue sandstone .......................... . 2 feet. 
One layer blue sandstone. , , , ..... , . , .............. . 10 in. 
One layer blue sandstone ........ ," " , .. ' ......... . 2 feet 6 in. 

One layer blue sandstone .... , , , , , , .. , , , , , .•...... , . S feet. 

One layer blue sandstone ..... , ......... , , ....... , .. S feet. 

Total . , . , ............ , .. , ..... , ... , ... , ....... 22 feet 7 in. 

The stone resembles that at the Miller quarry described above. The 
bedding planes will probably be less numerous in the interior, the beds 
becoming thicker but retaining an easy -horizontal cleavage. None of 
the pyrite nodules were observed here, but there is much finely diffused 
pyrite, and in places small leaf-shaped soft patches which would injure 
the stone for fine work where they occur. There is not as much stone 
available at this point as at the Miller quarry, since the slope above the, 
quarry is much steeper and the stripping would soon become too expen­
sive. However, the supply would probably never be exhausted by the 
local demand. The quarry is said to have been opened two years ago 
and the stone used mostly in bridge abutments. 
There are doubtless many exposures of this stone along Walnut creek. 
that might be quarried to advantag~, but no others were examined. 
RACCOON CREEK BASIN. 
The Raccoon Creek valley, which lies near the middle of the Brazil 
Sheet, contains a great quantity 'and many varieties of sandstone. The 
headwaters of both Big Raccoon and Little Raccoon creeks lie in the 
Lower Carboniferous limestones and sandswnes east of the limits of the 
accompanying map, and both creeks cut a channel of considerable length 
through the Mansfi~ld sandstone and then into the overlying Coal Meas-. 
ures, through which both flow :filr s('}me miles above their confluence, as 
well as the main stream from the confluence to the Wabash river. Both 
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oCreeks have a general southwesterly course to near their confluence, 
where the main stream takes a sudden turn to the northwest.* 
Sandstone in the greatest quantity and of the best quality occurs along 
that part of its course where it cuts through the Mansfield sandstone at 
the base of the Coal Measures. However, good building stone occurs in 
the lower course, in the overlying sandstone of the Coal Measures, and 
i!tone less valu.able in the Lower Carboniferous rocks. Sandstone has 
been quarried in each of these formations in the Coal Measures at Cox-
ville and on Stranger's Branch (14 N., 7 W.), in the Mansfield stone at 
Mansfield, Judson, Portland Mills and intervening points; in the Lower 
Carboniferous (Riverside) at Raccoon station. 
Both the brownstone and the gray and buff varieties occur on both 
Little Raccoon and Big Raccoon creeks and on Rocky Fork, southeast of 
Mansfield. The most valuable stone occurs near Fallen Rock, on Little 
Rocky Fork, near Mansfield and Portland Mills, on Big Raccoon creek, 
=and near Judson, on Little Raccoon creek. 
The lowest exposure examined in the Raccoon Creek valley is that on 
the east side of the creek at Coxville, on the C. & I. C. Ry., in section 15 
(14 N., 8 W.). Stone is said to occur at Mecca and other points north 
of Coxville, but was not examined. 
The quarry at Coxville, known as the Evans quarry, has been oper-
ated more or less spasmodically for a number of years by William Evans. 
No figures in regard to the production could be obtained. 
The stone is a coarse-grained buff sandstone, slightly variegated in 
·places, occurring in a massive irregular deposit, having a maximum 
thickness of.outcrop of about fifty feet. However, at few points is there 
a thickness of fifty feet of massive sandstone, in most places a considera-
ble thickness of shell~ sandstone, black shale and coal occurring with the 
sandstone. Coal has been mined near the base of the bluff at each side 
of the quarry. 
A fair quality of bridge and building stone could be obtained here in 
large quantities. It would be necessary to handle considerable inferior 
rock to get it, and it is doubtful if the quarry could be operated profita-
bly on a large scale unless some use could be made of the rough stone. 
In the former State reports thi~ rock is cla~sed as conglo~erate (cor-
responding to the Mansfield stone), but no evidence is given in support 
of the statement. The hasty fidd examination does not support such a 
view, yet the evidence was not sufficient to state positively that such 
might not be the case. It seems more probable that it is of more recent 
age and belongs in the Productive Coal Measures. If it were Mansfield 
stone the Coal Measures should rest unconformably upon or against it, 
which does not appear to be the case, as the sandstone spreads out over 
*It is possible that at one time in its history this stream had a direct course southwest 
'to the Wabash river instead of the big northwest bend it now has. 
_j 
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the coal on either side. This coal might be the so-called sub-conglomer-
ate coal, but there is no positive evidence that such is the case. 
There is a small outcrop of sandstone on the south side of the creek at 
and below the gristmill at Bridgeton, section 22 (14 N., 7 W.). It is 
variegated yellow and yellow-brown in color, very shelly and accom-
panied by considerable shale. It has no economic value and is appar-
ently of the age of the Productive Coal Measures. 
On Mr. Mitchell's farm, on the north side of the creek, a quarter of a 
mile north of the bridge at Bridgeton, is a sandstone quarry from which 
stone for local use has been obtained. It is a micaceous yellow and gray 
variegated shaly sandstone, twelve to fifteen feet thick; a few layers, two 
feet or more in thickness, might furnish a fair quality of stone, but most 
of it is too thin, bedded and shaly to have much value. 
Sandstone is exposed in a number of places along Stranger's Branch 
northeast of Bridgeton in sections 1, 2, and 11 (14 N., 7 W.) and section 
36 (15 N., 7 W.), but all of inferior quality for building stone; much of 
it is suitable for well curbing, foundations, or small bridges. 
Mansfield.-Although not in operation at the present time, the quarry 
at Mansfield, 14 N., 6 W., section 5, has produced more brownstone 
than any other one quarry in the State. The quarry is situated on the north 
side of Raccoon creek a quarter of a mile north of east from the village 
of Mansfield on the south side of section 5 (14 N., 6 W.), on property 
formerly belonging to Mr. Smith.* 
The quarry was first worked by M. W. Wolf, of Chicago, in 1887. 
Mr. Wolf operated the quarry until 1891, four years, when he sold out to 
the Parke County Brownstone Company, who continued the business 
until 1894, when it passed into a receiver's hands and work in the quarry 
ceased. · 
The company employed about forty men, about twenty being in the 
quarry, had two steam channeling machines, two steam-power and one 
horse-power derricks, and a steam saw gang. A branch railroad was built 
to Brazil, and stone was shipped to Evansville, Terre Haute, Fort Wayne 
and Indianapqlis, Ind. ; Owensburg, Ky. ; Paynesville, 0. ; Chicago 
and Roseville, Ill.; Wymar, Neb., and for bridge stone on the C. & E. 
LRR ' 
The dressed stone was sold at 65c. to $1.25 per cubic foot and the 
rough stone at $2.50 to $4 per cubic yard. During the busy season the 
company shipped at the rate of one car-load per day. 
Plate XIII shows the Mansfield brownstone quarry about the time it was 
first opened and plate XIV a view of it shortly before it closed. It may 
be noticed that the numerous weather seams of the surface in the first 
view have disappeared in the interior of the bed in the second view, 
'''The information in regard to the owner's shipments, etc., of the stone was obtaine<i 
from Mr. Smith. 
Report of St~tfe Geologi•t, 1895. PI,ATF. XIII. 
r<lA~SFIELDi:BJtOW:NS'.j:ONE qUARR"¥ 1 MANSFJE]:,D, lNDlANA 1 W:UEN FHtS'.I' QPE.N.BD, 
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-where the stone is massive. The weather-seamed surface of the outcrop, 
while denoting lack of perfect homogeneity in the rock, does not signify 
1ack of durability as much as it might under other conditions. It HI no· 
ticeable . that in many places throughout the State, where the hillsides 
facing north have a bold outcrop of rock, the one facing south on the op­
posite side of the valley has either no rock exposed, being covered 
·deeply with soil, or else a very much weathered, crumbling exposure. 
This quarry is on the south slope. 
The total thickness of the stone exposed at the quarry is thirty to 
thirty-five feet, but the bottom is not exposed and the total thickness is 
not shown. About 200 yards east of the quarry opening, an opening 
made with a core drill showed thirty-three feet* of brownstone, under­
lain by fifty feet of lighter yellow colored sandstone. Not all of the 
,stone exposed on the present quarry face is good building stone; in fact 
there is more worthless stone exposed than there is good stone. 
The most injurious constituent of the rock is the large number of iron 
." kidneys" or " blisters" _scattered through it. These are hollow shells 
and lumps of iron oxide, varying from a half inch to two or three inches 
in diameter, whieh are quite abundant in certain parts of the bed. These 
blisters are due in many cases to the pebbles originally in the rock, 
which have been changed to iron oxide by replacement by the infiltrating 
waters. They are not simply a surface phenomenon, but are just as lia­
ble to occur far in the interior of the bed. The patches of shale and 
shaly sandstone injure much of the stone, necessitating the handling of 
so much waste material These are most abundant at the west end of 
the quarry, disappearing entirely on the bluff east. The iron blisters 
-continue along the face of the bluff for 150 to 200 feet east of the quarry 
and less frequently further east. From the large amount of waste ma­
terial to be handled it is doubtful if any more stone could be raised with 
profit from the present quarry opening. A more promising opening, so 
far as can be determined from the surface, is on the bluff some 200 yards 
north of east of the present opening, near where the core was taken out 
by the diamond drill. The stone at this point is not wholly free fr()ID 
the iron oxide, but more nearly so than at points further west. The top of 
the bluff at this point has been planed off by the glacier (strire S. 45° E.), 
being ten to t.welve feet lower than it is seventy-five yards further east. 
Eastward the stone changes into a yellow and yellow.gray color, with 
.segregated veins and patches of the iron oxide. At the middle and west 
end of the quarry there is a layer of chert conglomerate (" peanut rock") 
overlying the sandstone. It is made up of subangular pieces of chert 
from the underlying limestone, imbedded in the sand and iron oxide, and 
attains a thickness of four or five feet in places. 
AC"UIU,lU>< to the statement made by Mr. Smith. 
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Several different shades of brownstone occur at this quarry, but the 
maes of the stone is a rather dark purplish red-brown, which gives a 
brighter red-brown powder when ·crushed. The color is due to the abund­
ance of heinatite in the stone. It contains numerous small light gray 
specks uniformly distributed, which can only be seen on close inspection 
and have no other effect than to give the body of the stone a lighter shade 
than it would otherwise have. 
There are other shades due to the mixture of the more hydrous oxides 
of iron; these occur in comparatively small quantities and it is only by 
quarrying the stone in larlle quantities and selecting the colors that they 
can be used to advantage for building stone. 
In place! the stone is strikingly banded gray and dark brown, the bands 
about half an inch to an inch in width and inclined about 300 to the 
horizontal. These bands mark the lines of cross-bedding along which 
the iron· bearing waters have penetrated, depositing more iron in some 
bands than in others. 
For chemical analysis, microscopic character, etc., of the Mansfield 
sandstone see Chapter III and plates XI and XII. 
In the narrow ridge above, (southeast of) the quarry in the southeast 
quarier of Sec. 5 (14 N., 6 W.) buff sandstone outcrops in a number of 
places, but it contains too much iron and has too heavy a covering of loose 
material to be of value; no brownstone was observed. On the north 
side of this ridge on the north side of Sec. 5 (14 N., 6 W.) the buff and 
gray sandstone forms a precipitous bluff in several places, but is highly 
ferruginous in all the outcrops. 
In the bluff on the south side of Raccoon creek, east of Mansfield, in 
the northwest quarter of Sec. 8 (14 N., 6 W.) massive sandstone is ex­
posed and has been quarried at intervals for a distance of 200 yards 
along the bluff. At the south end ~f the bluff the stone has a red· brown 
color much like that in the quarry north of the creek, but there are 
patches of a brighter red color than any of that on the north side of the 
creek. At the north end of the bluff the st;Qne is light gray to buff, 
and is overlain by a thin layer of the chert conglomerate similar to that 
across the creek, but there are very few pebbles or iron blisters in the 
body of the rock. In fact the stone is more uniform and freer from im­
purities in this bluff than in the Jarger quarry north of the creek, but it 
is unfortunately' overlain by a heavy bed of drift material 'twenty-five to. 
thirty feet thick. 
The stone quarried from this bluff has been for local use. The stone in 
the bridge across Raccoon creek, at Mansfield, is said to have been taken 
from this plaCe. This bridge was built in 1868-9, and the stone work is 
yet sound, except the bottom course in the middle pier, which is much 
decayed. 
Report of Stnte Geologist;1895. PLATE xn'. 
MANSFIELD BROWNSTONE QUARRY, MANSFIELD, rNDIANA, AFTER BEING IN OPERATION:A YEAR OR MORE. 
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W. H. Pruitt's Quarry.-On W. H. Pruitt's farm on the east side of 
.Raccoon creek, in the N. E. quarter of Sec. 5 (14 N., 6 W.), and the 
N. W. quarter of Sec. 4, is a rounded hill with buff, gray and brown 
.'Sandstone outcropping on the southwest and north sides. A small quan· 
tity of the stone has been quarried on the northwest side of the hill. 
The quarry has been opened in the brownstone, which. like that at 
Mansfield, consists of different shades. The prevailing color is a pur· 
.plish brown with a steel gray lustre, but the general color of the stone is 
lighter than the Mansfield stone. There is a thickness of about ten feet 
of the brownstone exposed at the quarry, underlain by buff sandstone and 
overlain by drift material, which slopes up rapidly to a height of 25 feet 
-<>r more above the sandstone exposure. How thick the brownstone may 
be under this drift can not be determined from the surface. No iron secre­
tions, which proved such a serious drawback to the Mansfield stone, were 
-Qbserved at this place; there is a little cross-bedding. The color and 
texture of the s,tone are good, and some good stone has been taken out. 
Whether it can be profitably obtained in quantity depends upon the 
·character and thickness of the brownstone under the drift and the 
amount of stripping that will be necessary, This could be determined 
by drilling a few holes on the hill above the quarry opening. The brown­
.stone outcrops also on the south side of the hill, while on the immediate 
-creek bluff on the west end only buff sandstone was observed. 
Rocky FOTk Bmnr,h of Raccoon Oreek.-Rocky Fork, with its tributa· 
ries, drains nearly all of Jackson township, Parke county (14 N .• 6 W.), 
the head branches extending into the townships north and east, It hall 
-cut a network of channels through the massive Mansfield sandstone, ex· 
posing that rock in many places. The most valuable stone in the valley 
is that exposed on Little Rocky Fork in the vicinity of "Fallen Rock" 
and on "Straight Branch" of Big Rocky in the north part of Sec. 10. 
Slmdstone iii exposed on each side of the creek between the confluence 
of Big and Little Rocky Forks and that of the main stream with Raccoon 
·creek, the largest exposures being on the west side of th!l creek. On 
the east side of the' wagon road on the west side of the creek, in the 
northeast quarter of Sec. 8 and the llorthwest quarter of Sec. 9 (14: N., 
·6 W.), the thickness of the sandstone exposure is about 25 feet, of 
which the upper 12 to 15 feet have a red-brown color like the Mansfield 
stone. It contains much cross·bedding and many iron blisters. Tb'l 
.bllttom of the exposure is light colored and contains patches of shale. 
There i$ none of it suitable for building stone. 
There is an outcrop ofsimilar stone in the southwest quarter of section 
:.9 	(14 N., 6 W.), and at intervals between it and the above, but. it has 
no economic value. The @ame is true of all the stone observed in sections 
.16 and 15 (14 N., 6 W.): The largest exposures are on a small tributary 
from the southeast in the northeast quarter of section 16 (14 N., 6 W.), 
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where the stone is 35 to 40 feet thick, forming perpendicular to overhang­
ing bluffs. Most of it contains iron secretions, but there are a few smaU 
patches comparatively free from iron, from which good bridge stone might 
be obtained in limited quantity. 
On the lower part of Straight Branch, in the south part of section 10> 
(14 N., 6 W.), the stone is ferruginous, cross-bedded, yellow and bufi 
colored, but in the north part of section 10, above the chalybea.te spring, 
the character of the rock is much improved. 
About 50 yards north of the spring, on the west side of the branch and 
20 feet above it, a sandstone ledge- three to four feet thick is exposed. 
It is free from iron secretions and (lross·bedding, has a good texture but 
lacks homogeneity of color, varies from gray and buff to light brown and 
bright red. About 100 yards above the spring is a small outcrop oflumpy 
limestone in the bottom of the valley. 
North of the limestone, beginning, at about 200 yards north of the 
spring and continuing almost all the way for a quarter of a mile or more­
along both sides of the branch, are sandstone bluffS 30 to 40 feet high, 
containing even·grained, evenly bedded sandstone, heavy bedded and 
uniform in texture. It varies in color, but is uniform through consider­
able thicknesses. Buff and yellow are the prevailing colors, but there are 
patches of considerable size of bright brick-red color. It is doubtful if 
the red could be obtained in large quantities, but excellent buff and yel­
low stone could be obtained in unlimited quantities. 
The water from the chalybeate spring, near the middle of section 10 
(14 N., 6 W.), is strongly charged with iron, and has formed a consider­
able deposit of bog iron ore around it. It is a strong :flowing stream. 
On the tributary of Rocky Fork, known as Ground Hog Branch, in· 
sections 11 and 12 (14 N., 6 W.), the Mansfield sandstone outcrops in. 
several places, but contains too many iron segregations and too much 
cross-grain to have any commercial value. On the west side of section 
12 is a bed of black shale 25 feet thick overlying the massive sandstone. 
It contains thin seams of coal and sandstone. 
Along Big Rocky Fork, above its con:fluence with Ground Hog Branch, 
in sections 2 and 11 (14 N., 6 W.), are many high rugged cliffs of sand­
stone, in some places 60 feet or more in height. In most places it is very 
false-bedded and contains intercalary patches of black shale. In a few 
places small areas of the sandstone occur, free from false-bedding and 
comparatively uniform in texture and color. Such an area which prom­
ises considerable good stone is near the middle of the north half of section 
11 (14 N., 6 W.), where the evenly bedded bufl-colored sandstone at the 
top of the cliff, varying from 30 to 50 feet in thickness, is underlain by 
black shale and false-bedded sandstone. Good stone for local use could 
be obtained here and at several points along the creek through the south 
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half of section 2 (14 N., 6 W.). Small outcrops of soft, shelly, yel1ow­
colored sandstone and black shale occur along the creek in sections 35 
and 36 (15 N., 6 W.), but the greater part of this area is covered deeply 
with glacial drift, and the rock in the few exposures has no commercial 
value. 
East of Beech Grove church, through the south half of section 30 
(15 N., 5 W.), in Putnam county, thin-bedded to shaly light-gray and 
yellow sandstone outcrops in several placllS, the largest exposure being 
one on the wagon road about 150 yards east of the church, and another 
on the south bank of the branch just north of Mr. Shonkwiler's ba:rn, 
about a half mile east of the church. In both places the surface of the 
sandstone is marked with glacial strial running S. 25° W. The stone at 
the top of the exposures is in thin layers one to three inches, but mas­
sive at the base and probably,massive at the top a short distance back in 
the bluff. Stone for local use in rough work might be obtained here at 
little expense. 
In the northeast quarter of the southeast quarter of Sec. 30, on the 
south side of the branch, is an outcrop of six feet of thinly-bedded sand­
stone of a bright brick red color, variegated in places. 'While the color 
is attractive the surface exposure would not indicate sufficient stone of a 
uniform color to be worked with profit. 
There is a fine little chalybeate spring in the south part of Sec. 19 
(15 N., 5 W.) on one of the terminal tributaries of Rocky Fork from 
the north. No rock exposures were observed in this tributary, the slopes 
being covered with glacial drift. The record of a drilled well in the 
southeast quarter of the northeast quarter of Sec. 19 (15 N., 5 W.) gives 
30 feet of drift and inore than 60 feet of sandstone, water having been 
obtained in the sandstone 90 feet from the surface and 60 feet from the 
top of the sandstone. 
Little Rocky Fork.-The Mansfield sandstone outcrops in large quantity 
and fine quality on Little Rocky Fork through Sec. 22 (14 N., 6 W.) 
from the northwest corner to the southeast corner. It outcrops further 
southeast, in sections 23 and 26, but the best stone, and probably all 
that has any economic value is in Sec. 22. The stone through the north­
west quarter of Sec. 22 is mostly concealed by overlying drift, only a few 
small ledges of inferior gray ferruginous sandstone being exposed. In a 
small ravine from the west, about a quarter of a mile south of the school­
house, is an outcrop of fissile black shale underlying the sandstone. 
A little more than a half mile southeast of the school· house, on the 
west bank of the creek, in the northwest quarter of the southwest quarter 
of Sec. 22 (14 N., 6 W.), is an outcrop of handsome red sandstone, prob­
ably not surpassed in quality by any in the State. A section of the bluff 
at this point shows: 
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Seetion near Fallen Rock on Little Rocky Fork. 
Feet. 
Glacial drift .......................................... " 0 to 15 
Buff sandston<;l.. . . .. .... .... .. . . . . .. . ... .... .... .. .. .... 6 to 10 
Red sandstone ............... , " " .. ,. "., ., ............ 12 to 15 
Red and gray variegated sandstone .. ," .. ,' .... , ... ,." .. 8 
Buff sandstone. , .... , . , , . , .......................... , . . . 8 
The red sandstone has a lighter and brighter shade than the Mans­
field stone, is more uniform in color and texture and is free from flaws. 
It is exposed for a distance of 50 or 60 yards along the bluff, terminating 
rather abruptly to the northwest in buff and yellow sandstone containing 
reticulated iron veins and lumps. Along the bluff to the southeast the 
red stone disappears beneath loose soil and drift material. The next 
rock bluff in that direction is more than 100 yards distant, and it is of. 
red and yellow variegated stone with too much iron to be of any value. 
On the opposite side of the creek, northeast from the red stone, the 
nearest stone is yellow colored and contains much segregated iron oxide. 
The short limits of the good stone in these three directions is more favor­
able than otherwise to the probability of finding a greater extent in the 
remaining direction, namely to the southwest or back into the hill. If 
the stone extends back into the hill any considerable distance without 
change in its uniformity, which seems probable, this would prove a valu~ 
able deposit. The six to ten feet of buff stone overlying the red ought 
to more than pay for its removal, and the only stripping that would be 
expensive would be the dritt material. The surface indications are such 
as to fully warrant investigation. 
About the middle of the south half of See. 22 (14 N., 6 W.), 60 yards 
north of the wagon road, a small quantity of red sandstone was quarried 
from the bottom of the valley several years ago, but the opening is now 
concealed by the wash from the stream. 
In a ravine from the south on the south side of the wagon road in the 
southwest quarter of Sec. 22, at the "caves," a heavy bed of good sand­
stone is exposed. The small watercourse has cut a channel 60 to 75 feet 
deep in the rock, which in two places has yielded .more readily to water 
than elsewhere, and has been undermined, forming a water-fall in the 
branch and an overhanging cliff ("the cave") on either side. The stone 
varies. in color, buff, yellow, gray, red and variegated occurring. How­
ever, the variegated forms a small part of the whole; much gray, yellow 
and buff stone occurs, uniform, in color for a considerable extent. The 
red was not observed in paying quantities. There is a little cross grain 
in one place and a little iron in another, and in one place it is somewhat 
shelly. Nevertheless, there is much good building stone at this locality 
that could be quarried tl) advantage if sufficient care was taken in selecting 
the quarry opening and in classifying the stone after quarrying. While the 
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bed is 70 or 75 feet thick, it is in most places not more than 30 or 40 feet 
on the face of the bluff. 
At "Saltpeter Cave," on the north side of the creek, 150 yards north 
of east from the ravine above mentioned, is a large exposure. of excellent 
sandstone. The massive bed 40 to 50 feet thick, the base of which con­
tains much pyrite, is underlain by a drab-colored shale 10 feet or more 
in thickness. The shale and the pyritiferous layer decaying more rapidly 
have left the more durable massive sandstones projecting in an overhang. 
ing bluff which has been cut back by the small stream into a cresceflt 
shape. The upper ten feet of this rock has weathered shelly and shows 
a little cross grain, but the succeeding 30 feet appears uniform in grain 
and texture but varies in color, gray, buff, red, and variegated occurring 
with the buff predominating. It is rather coarse grained and contains 
some mica. The homogeneous texture and the regular bedding of this 
stone make it a very desirable building stone. . 
The only exposure of good stone observed on Little- Rocky Fork above 
the " Saltpeter Cave" is in the bluff at the spring across the creek from 
Fallen Rock. The bluff here is 20 to 25 feet of homogeneous buff-colored 
sandstone, with smooth, moss-covered face, entirely free from weather 
seamll. Firm rock extends to the top of the bluff, ana the slope is very 
gentle back from the face of the bluffs, so that little IItripping would be 
necessary in quarrying the stone. 
The bluff at Fallen Rock and southeast from it on the east side of the 
creek contains too much iron to be used for building purposes. In this 
part of the valley there are numerous very large fragments that have 
broken off from the parent ledge and rolled into the valley. The 
largest of these, termed Fallen Rock, is probably 15 x 30 x 20 feet. One 
called Elephant Rock, from its shape, cont~ns much iron oxide, and 
weathers very irregularly. '.­
There is a small outcrop of black shale Itt the base of the massive 
sandstone on the west side of a small ravine frbm the north at the section 
line between sections 22 and 23 (14 N., 6 WJ), in the southeast quarter 
of Sec. 22. There is another small exposure ~f black shale in the north· 
west quarter of Sec. 26. eandstone outcrops in the southwest quarter 
of section 23 aDd the north part of section ~6 (14 N., 6 W.), but the 
exposures are small and have no economic value. That in the fil'&t lo­
cality named r~embles the Portland stone, b~t has too much overlying 
glacial material to be worked with profit. I 
Weal aide of Raecotm. Oreek between Ma~ and Portla!nd MiUs.-Be· 
tween Mansfield and Pertland Mills sandstone! adapted to local use out­
crops in several places. In the northwest quader Sec. 33 (15 N., 6 W.), 
west of the wagon road,is a \ow bluff of mass~ve sandstone 15 to 20 feet 
high, cross-grained and ferruginous. There i~ a natural bridge near the 
southwest end of the bluff, where a small ra1e has cut a channel about 
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five feet high and 25 to 30 feet across under the ledge of sandstone. The 
stone is not suitable for building purposes. 
On the west side of Sec 28 (15 N .• 6 W.), in a small branching ravine 
from the northwest, is an outcrop of the basal chert conglomerate similar 
to the" peanut rock" at the Mansfield quarry. The conglomerate rests 
unconformably on the Lower Carboniferous limestone, and is overlain in 
places by a dull-brown shale. There is very little massive sandstone 
exposed at this locality. In the northeast quarter of Sec. 28 (l5 N., 
6 W.) there is considerable limestone exposed, and at intervals for seT­
eral miles above this the limestone is exposed on both sides of the creek, 
in some places 50 feet or more in thickneSll. 
The limestone extends up Troutman's Branch more than a mile from 
the mouth. Good stone for lime· burning could be obtained from the 
bluff's along the south side of the branch in Sees. 21 and 28 (15 N., 6 W.). 
Op a small tributary of Troutman's Branch from the west, in the S. E. 
quarter of Sec. 20(15 N., 6 W.) is an outcrop of massive sandstone 30 
to 40 feet thick, overlain by 10 to 20 feet of drift, and underlain by 8 to 
10 feet of blue-gray shale. Several small springs, highly charged with 
iron, emerge on the top of the shale at the bale of the sandstone, aBd 
have formed considerable deposits of iron oxide on the face of the bluff'. 
The lower part of the sandstone contains mnch iron pyrites, which is 
probably the source of the iron in the spring water. The sandstone con­
tains too much iron to be valuable for building stone. 
Along Troutman's branch, above this, in sections 16, 9, 8, and 5 (15 
N., 6 W.), there is very little sandstone exposed, but there is consider­
able black and drab-colored shale exposed, the largest outcrop being near 
the middle of the north half of Sec. 16 (15 N., 6 W.), just west of the 
wagon road and on the east bank of the branch. The shale is here ex­
posed 35 to 40 feet thick, containing a few inches of sandstone and over­
lain by two to three feet of soil and clay. The shale at the top of the 
bluff' has a dirty yellow color due to oxidation of the iron, while that 
near the base has a blue-drab color, which is presumably the color of the 
interior of the bed. In the northeast quarter of Sec. 8 (15 N., 6 W.) 
the shale, blue-black in color, has a firmer texture and has had a local 
use for hearths and back walls for fire-places, as it is said to withstand the 
fire remarkably well. 
In a small ravine on the weat side of Raccoon creek, in Sec. 16 (15 
N, 6 W.), is a horseshoe bluff' of massive, coarse-grained, ferruginous 
yellow and gray sandstone, underlain by 40 to 50 feet of limestone. 
The stone is covered too deeply by glacial drift (25 to 30 feet) to be 
quarried. 
On a small tributary of Raccoon creek from the northeast, east of the 
wagon road, in the southeast quarter of Sec. 1} and the northeast quarter 
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of Sec. 16 (15 N., 6 W.), is a deposit of heavy-bedded gray, yellow-
spotted sandstone that has been quarried for local use in bridge building. 
The stone is suitable for small bridges and foundations but is not suffi-
ciently uniform in color for superstructures. It occurs in large quanti-
ties and could be quarried cheaply. Near the mouth of this tributary, 
in the northeast quarter of Sec. 16 (15 N., 6 W.), is a high shale bluff 
which shows: 
Vertical S&)tion in 15 N., 6 W., Section 16. 
Yellowish brown shale (weathered) ........... 10 to 12 feet. 
Drab shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ::l to 15 feet. 
Shaly sandstone ............................ . 
Fissile black shale .......................... . 
Coal ....................................... . 
Lumpy, drab-colored shale (fire-clay) ........ . 
Limestone .................................. . 
4 in. 
4 feet. 
4 in. 
8 feet. 
12 in. 
In the southwest quarter of Sec. 10, on the north side of Raccoon 
creek, the Lower Carboniferous limestone outcrops in large quantities 
and in one place has been quarried for local use. 
In the southeast quarter of Sec. 3 (15 N., 6 W.) on the north side of 
the creek, below the mouth of Limestone branch, is a bold bluff of 
gray and buff colored sandstone, from which stone for use as grindstones 
has been obtained in years past. Bridge stone might be obtained here, 
but as better stone occurs near Portland Mills it will probably never be 
quarried. 
On Limestone branch, the small tributary from the north in Sec. 3 
(15 N., 6 W.), sandstone of inferior quality outcrops in several places, 
resting unconformably on a bed of compact, blue, cherty Lower Carbon-
iferous limestone, which outcrops along the bottom of the valley. The 
limestone contains much chert and is highly fossiliferous. 
Above the mouth of Limestone branch, on the north side of the creek, 
in Sec. 2 (15 N., 6 W.), there are rugged cliffs, 30 to 40 feet high, of 
coarse-grained, variegated Mansfield sandstone, which occurs in heavy 
layers, containing much false bedding and many iron segregations. 
In the small branching ravine in the southwest quarter of Sec. 36 and 
the southeast quarter of Sec. 35 (16 N., 6 W. ), on the land of Mr. Har-
beson and Mr. Miller, there are large exposures of the Mansfield stone. 
The numerous small ravines have all cut narrow channels into the sand-
stone, which forms steep to overhanging cliffil .on each side, the gullies in 
places being as narrow as they are deep.. Th& stone contains much 
false bedding and iron oxide, but there are small areas comparatively free 
from either which might furnish stone for local use. Such a locality 
occurs in the northwest quarter of the southwest quarter of Sec. 36 (16 
N., 6 W), near the half section line on the north side of the forty acres, 
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where twenty t? twenty-five feet of fairly good stone are exposed. In the 
northeast quarter of the southeast quarter of Sec. 35, in !I, ravine from 
the north, is the thickest outcrop observed on the. branch, but the stone 
is too irregularly bedded to have any value. In the south part of the 
southeast quarter of Sec. 35 (16 N., 6 W.), just north of the wagon 
road, there is considerable blue-black shale and shale conglomerate 
exposed, along with thin layers of sandstone. 
There is considerable sandstone of inferior quality exposed in a small 
ravine east of the one mentioned, and nearly parallel with it, in the 
southwest quarter o{Sec. 36 (16 N., 6 W.). A small outcrop of lime­
stone occurs in the southwest corner of this section (Sec. 36). 
Ferndale.-On the east side of Raccoon creek no sandstone outcrops 
of even local importance were observed between Mr. Pruitt's quarry 
previously described and in the vicinity of Ferndale postoffice in the 
northwest quarter of Sec. 34 (15 N., 6 W.) About fifty yards south of 
the postoffice some sandstone has been quarried for local use from the 
loose bowlders and exposed ledges. The stone has a comparatively uni­
form coarse grain, but is quite variegated in Qolor, having patches of red­
brown, yellow and gray. It is a good, durable stone, suitable for under­
ground foundations. 
Sandstone is exposed on each side of Limestone braneh* for 100 yards 
or more below (west of) Ferndale postoffice', with occasional exposures 
toward the top of the hill. The Lower Carboniferous limestone is ex­
posed along the bottom of the valley from the postoffice to Raccoon creek, 
and has been quarried at the jl&St end of the· bridge to build the 
approaches to the bridge. It is very fossiliferous about midway between 
the postoffice and the creek:. The limestone is exposed above Ferndale 
in the southeast quarter of Sec. 27 (15 N., 6 W.) and again in the north­
west corner of Sec. 26 and the northeast corner of Sec. 27. 
On the hill on the north side of the branch, opposite Ferndale post­
office, the yellow-gray-brown var~gated sandstone, ten to twelve feet, 
lies unconformably on the Lower Carboniferous limestone (St. Louis) and 
is overlaid by thirty feet OJ' more o~ bluish argillaceous shale, sandy at the 
base. 
Along Limestone branch above Ferndale, through Sec. 27 (15 N., 6 
W.), are extensive outcrops of black shale and gray and variegated 
sandstone which seem to replace ej!ch other in part in different localities, 
in places the shale predominating,: in places the sandstone. In the north­
east corner of the section, just sou~h of the east-west wagon road, a light 
gray fossiliferous sandstone rests lunconformably on the Lower Carbon­
iferous lim1lstone and is overlain by a black shale containing coal. Some 
coal has been mined. The sandstone contains many fossil coal plants, 
" This should not be confused with the Limestone branoh on the north side of the creek,. 
jllst below Portla.nd Mille. 
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,in one place a trunk of a calamites stem eight or nine inches in diameter 
being exposed for a length of sixteen feet, with both ends concealed in 
the sandstone. 
No valuable sandstone for building purposes was observed in this 
locality, as in most places it is more or less variegated in color. In sev­
eral places within three-quarters of a mile southwest from the northeast 
corner of Sec. 27 (16 N., 6 W.), along Limestone branch there are 
exposures of good, durable stone, uniform in grain and structure, but 
lacking uniformity of color. Good bridge and foundation stone could be 
obtained here. 
Between Limestone branch and Bll.in hranch there are large exposures 
of limestone, especially prominent near thl' middle of Sec. 22 (15 N., 6 
W.)"and the southwest quarter of Sec. 15 (15 N., 6 W.). No sandstone 
of even local vlI.lue was observed. 
Bain Branch. --On Rain branch sandstone outcrops on the lower course 
and again near the head waters, but in the middld course through the 
north part of sections 13 and 14 (15 N., 6 W.) the slopes are covered 
with glacial drift and no sandstone is exposed. A small quantity of gray 
and buff colored sandstone has been quarried in the southeast corner of 
Sec. 10 (15 N., 6 W.) in the bluff on the south side of the creek, where 
it occurs in layers eight to sixteen inches thick and is exposed through a 
thickness of twenty t,o twenty.five feet, including thin layers of interca­
lary shale. Ripple-marked sandstone outcrops about 200 yards west of . 
this bluff in the bed of the creek, and shaly sandstone and Lower Car­
boniferous limestone outcrop along the sml),U tributary from the north- ' 
east in the southeast quarter of Sec. 10 and the west side of Sec. 11 (15 
N., 6 W.), but there is none of any value. 
In the northeast quarter of Sec. 13 and the southeast quarter of Sec. 
12 (15 N., 6 W.) at. the county line between Parke and Putnam 
counties is an .outcrop of more massive yellow sandstone, which is pyriti­
ferous at the base and underlain by blue and black shale; several small 
ilhalybeate springs emerge from this sandstone. The maximum thick­
ness observed in the outcrop was twenty feet. Good, durable bridge 
stone could be obtained here; the color is not u nifbrm nor pleasing enough 
for good dimension stone. 
There is a low (eight to ten feet) bluff of massive sandstone along the 
south bank of Raccoon creek in the south west quarter of Sec. 2 (15 N.• 
6 W.) which contains some good stone, but it is' not so acces~ible as better 
stone nearer Portland MilIs. The same may be said of similar bluBs 
along the south bank of the creek in the northl'ast quarter of Sec. 2. 
Some yellow ferruginous sandstone outcrops alung a small tributary ill 
the southeast quarter of Sec. 2 and the southwest quarter of Sec. 1 (15 
N.,6 W.), but it has no economic value. In the northeast quarlerofthe 
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southeast quarter of Sec. 2 on this branch is one of the finel't chalybeate 
springs observed in this region. 
Nelson Branch.-On a small branch in the middle and southeast quarter 
of Sec. 1 (15 N., 6 W.), locally known as tbe Nelson branch, is one of the 
most promising sandstone outcrops in the Raccoon valley. The small 
watercourse has cut a deep gorge back into the sandstone and limestone 
for a half mile from the creek, and it is near the upper limit of this deep 
gorge, just below the upper waterfall, that the largest exposure of the eand­
stone occurs. The bluff is forty-five to fifty feet high, the lower twelve to 
fifteen feet being concealed by the huge angular blocks that have broken 
off and tumbled down from the top of the ledge, some of which boul· 
ders are not less than fifty feet across. The upper part of the cliff is 
perpendicular, smooth, seamless and moss·covered. The stone is appar­
ently solid to the top of the cliff, with very little overlying waste mate­
rial. The color of the stone as indicated by the boulders in the talus is 
somewhat variega'ted, with gray the prevailing color, streaked in places 
with buff and red. The perpendicular face of the cliff is not accessible 
and it is not possible from the base of the cliff to see how much of the 
stone is variegated, but the absence ofJron segregations, the freedom 
from seams and the uniformity of textur would indicate a considerable 
uniformity of color, and the outcrop wou~d indicate large quantities of 
good, durable building stone. I 
The sandstone outcrops for nearly 100 yards above the falls (south­
east), and in large quantities along the b~nch between the upper and 
lower falls, the best stone occurring alon~ the l!Iouth or west side of the 
branch. '.
The lower fall, which is near the middl~ of the section, is about thirty 
feet high and in the Lower Carboniferous Jjmestone underlying the sand­
stone. The limestone outcrops along the branch below the falls to Rac­
coon creek, but no sandstone of economic importance was observed 
below the lower fall. I ' 
Portland Mills.-There are quite marke~ local variations in the strat­
igraphy in the immediate vicinity of Portland Mills. Nelson's branch, 
described above, where not less than fifty/eet of the massive Mansfield 
sandstone occurs, underlain by shaly an cherty Lower Carboniferous 
limestone, is scarcely more than a half -..ile southwest of the village. 
Immediately east of the village is a high cl~ff of blue-black shale (" The 
Blue Bluff") which is eighty feet or more in thickness. The shale 
underlies the town in part and extends pro'bably a quarter of a mile weet 
of the town, the glacial drift concealing the western limits. North of 
the village, on the north side of Raccoon ~reek, the red and gray Mans­
field sandstone occurs in a 'bed 100 feet thick, underlain by an impure 
limestone. West of north from the village, about 100 yards west of the 
school·house, is another exposure of the bhie shale (yellow and 'brown ou, 
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the weathered surface) fifty feet or more in thickness. East, southeast 
and northeast of the village are considerable exposures of compact, blue 
limestone of Lower Carboniferous age. Three fourths of a mile north­
east are fine outcrops of the basal conglomerate between the Lower and 
Upper Carboniferous systems. 
In the heavy sandstone deposit on the north side of the cr~ek, opposite 
the village, a quarry has recently been opened in the brownstone by the 
Portland Mills Red Sandstone Co., but at the present writing (Decem~ 
ber, 1895) no stone has been shipped, and but little more than prelim­
inary work has been done. The soil and waste material have been 
stripped from a half acre or more, and in places opened to a .depth of 
three or four feet. The surface stone so far removed lacks uniformIty of 
color; besides the different shades of brown there are a few irregular 
patches of gray. Part of the variegation is probably due to weathering 
influences, the leaching of the color by organic acids. In places there 
are scattered pebbles of shale, sandstone, and iron which, while not abun­
dant, ruin some of the stone for mill blocks. The brownstone ranges 
from twenty-five to fifty feet in thickness, "With no sharp line of parting 
between it and the underlying gray and yellow sandstone. The total 
thickness of the sa~dstone from the highest exposure, 100 yards or so 
north of the quarry to the underlying limestone at the creek, is 100 feet. 
There can be no doubt of the great quantity of stone at this Jocality and 
where it is uniform in color and free from the pebbles it is a handsome 
and durable stone. There will be some waste material, but the good 
stone, if properly selected, can be used with perfect safety. A micro­
scopic examination shows the brownstone to consist almost wholly of 
white quartz grains in a cement of red iron oxide. (See fig. 2 on 
plate 12.) Partial chemical analysis made by Dr. Baker at Green­
castle shows this stone to have a higher per cent. of iron oxide cement 
than that from other localities. * There are two glacial pot-holes in the 
new quarry opening, one about four feet and the other six feet across and 
six to eight feet deep. , 
West of the quarry and facing the mill pond is a bluff forty to fifty 
feet high, of massive gray and buff sandstone with a few feet of red stone 
in places along the top. Along the bottom of this bluff and at the west 
end, the stone is very much cross-grained and streaked in places with 
iron are. Through a thickness of twenty feet or more at the upper part of 
the bluff toward the east end, the stone is. uniform in texture and would 
furnish good building stone. Immediately north of the mill and thence 
west the stone has little, if any, commercial value. 
East of the quarry the stone outcrops along the creek to the bluffs of 
Byrd branch, a distance of a quarter of" mile. 
*See tables in the final chapter for analyses. 
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Byrd Branch.-Sandstone is expo~d in several places along Byrd 
branch through Sec. 81 (16 N., 5 W.), but so far as observed contains 
too much iron and false bedding to have any commercial value. Near 
the middle of the north half of Sec. 81 (16 N., 5 W.), the basal con­
glomerate, marking the unconformity between the Lower Carboniferous 
limestone and, the Mansfield sandstone of the Coal Measures, occurs on 
each side of the bran,ch. It consists of large angular and sub-angular 
chert pebbles varying in size from one inch to eight or ten inches in 
diameter, much of it being fossiliferous and all bound together by a. 
cement of sand, clay, and lime. ' The conglomerate is eight to teil feet 
~hick and is overlain by the coarse-grained yellow Milnsfield sandstone, 
which at the base contains many fossil coal plants and segregations of 
iron oxide. 
In the northeast quarter of Sec. 81 (16 N., 5 W.), 100 yards south of 
the forks of the road, there appears to be a fault in the strata, as shown 
on the accompanying figure. (Fig. 1.) While there is a possibility of 
this being a case of unconformity by erosion, the abrupt change looks 
more like a misplacement of the layers. 
Fig. 1. SeciMm of fault Q1l Byrd branc! n<lar Portland MillB. 
A-Lower Carboniferous limestone. 
B-Mansfield sandstone. 
C-Glaeial drift. 
Along Byrd branch, underlying the sandstone, is a bed of Lower 
Carboniferous compact blue limestone which occurs in regular strata 
eight to twenty inches thick, evenly bedded and regular]y jointed, 
weathering out in rectangular blocks two or three feet across. Good 
foundation stone and stone suitable for making lime could be obtained 
from this limestone. Similar limestone outcrops in large quantities 
further east along both sides of Raccoon creek through the southeast 
quarter of section 31, the south part of Se9. 32 (16 N., 5 W.), and 
the north parts of sections 5 and 6 (15 N., 5 W.). 
Between Portland, Mills and Ramp Creek.-There is a marked change 
in thtl strata in the ravine from the south in the north west quarter of 
Sec. 6 (15 N., 5 W.); near the head of the ravine the massive sandstone 
occur" twenty-five feet or more in thickness underlain, as seen in passing 
down the ravine, by a shaly conglomerate ten feet, drab-colored shale 
twenty feet, and limestone twenty feet, while near the mouth of the 
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ravine the drab colored shale is eighty feet thick, apparently replacing 
all the other strata, as there is no evidence of faulting. This immense 
bed of shale, ifit proves of proper quality for paving brick, as the outcrop 
would indicate, will no doubt be used when transportation facilities are 
afforded. The cost of mining it would be merely nominal. 
Through the north central part of Sec. 6 (15 N., 5 W.) south of Rac­
coon creek are several ravines that have cut channels through the mas­
sive sandstone and into the underlying limestone, the latter exposed on the 
lower course and the largest exposure of the sandstone being around the 
heads of the ravines, where it is forty to fifty feet in thickness, but too 
variable in color and texture to have much value as a building stone. 
Small quantities of coal occur in the bed of shale underneath the sand­
stone and it has been mined for local use in the southwest quarter of Sec. 
l) (15 N., 5 W.). 
Large quantities of black shale, with small quantities of coal and some 
sandstone, occur along the Beck branch in the east side of Sec. 4 (15 N., 
{) W.). 
Along the south side of Raccoon creek through Sec. 33 (16 N., 5 W.), 
the massive Mansfield sandstone outcrops in a low cliff along the bank of 
the creek. In places the stone is homogeneous and exposes an even, reg­
ular weathered surface. In many places there are segregations of the 
iron oxide which cause the stone to weather unevenly, and which give it 
a variegated color. Good stone in limited quantities could be obtained 
in different places along the bluff. . 
Nearthe middle of the west half of Sec. 83 (16 N., {) W.) on the north 
side of the creek the sandstone forms a high steep bluff on the creek 
bank, at the upper end of which a small branching ravine has cut num­
erous gullies exposing large quantitie9 of the stone. Southwest from 
this point, along the bluff small quantities of sandstone have been quar­
ried for local use. 
Near the middle of the north part of Sec. 33 and the south of Sec. 28 
(16 N., 5 W.) the Lower Carboniferous limestone outcrops at a higher 
.Jevel than the sandstone along the creek both south and east of it. Some 
of the limestone has been quarried. Limestone containing considerable 
chert outcrops along the ravine east of the wagon road in the southeast 
quarter of 8~c. 28 (16 N., f) W ) on the north side of the creek, and in 
Sec. 34 on the south side of the creek. On the south bank of the creek 
just east of' the wagon bridge is a perpendicular cJiff forty· five feet high 
of the maBiive sandstone, which is variegated in color and lacks uni­
formity in texture, in some places containing streaks of iron oxide, 
and in places patches of coarse conglomerate. There is a similar bold 
bluff of the sandstone one·half mile northeast of the bridge on the creek 
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bluff and in a small ravine from the east, where the stone is more uni­
form in composition and would furnish good bridge and foundation stone 
where the overlying drift is not too thick to prevent its use. 
On the opposite or west side of the creek in the southwest quarter of 
Sec. 27 (16 N., 5 W.) the sandstone outcrop measures 55 to 60 feet in 
thickness, and is quite variable in texture. In some places it is homo· 
geneous in color and texture with a smooth weathered exposure, and, 
within a few yards, it will show much false bedding, iron secretions and 
variegated color. Good stone could be obtained here by observing care 
in selecting the opening for the quarry. 
Ramp Oreek.-The only outcrop of sandstone of any note on Ramp 
creek is at Blakesburg in the northwest quarter of Sec. 25 (16 N., 5 
W.), and that has very little, if any, economic value. It is interesting 
from a scientific standpoint in showing a marked unconformity between 
the sandstone and the underlying Lower Carboniferous limestone as 
shown on the accompanying figure (Fig. 2). The sandstone is nearly 
c 
Fig. 2. Section of the bluff at Blakesburg. 
A-Lower Carboniferous limestone. 
B-Carboniferous (Mansfield) sandstone. 
C-Glacial drift. 
:6)rty feet in thickness, and contains at the base a coarse conglomerate of' 
chert pebbles from the Lower Carboniferous limestone. 
The underlying hard, durable, crystalline limestone has been quarried 
for local use on each side of Ramp creek 100 yards or more above the 
sandstone bluff 
A small outcrop of sandstone was reported near the middle of the 
south half of Sec. 26 (16 N., 5 W.). 
Big Raoooon Oreek ahl)Ve Ramp Oreek.-The only outcrop of the MallS­
field sandstone of any economie value in the Raccoon v~ley above Ramp 
creek is at what is known as the Snake Dt'n, on Mr. Long's place in the 
northeast quarter of Sec. 15 (16 N., 5 W.), where the sandstone is 65 
feet thick and overlain by glacial drift. It is gray and buffin color, and, 
for the most part, of uniform texture; a little cNss-grained and ferrug­
inous in a few places. There i" a great deal of good building stone at 
this locality, but only a limited quantity could be obtained with profit 
owing to the heavy bed of overlying drift. 
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There is a small outcrop of Mansfield stone half a mile east of the 
Snake Den, on the south side of the creek in the north part of See. 14 
(16 N., 5 W.), but it has no economic value. 
Limestone outcrops in several places along the creek and on the tribu­
taries in the upper part of the Raccoon Valley, some of it being of good 
quality, but occurring in limited quantity; it has been quarried in the 
north part of Sec. 2 (16 N., 5 W.). 
In the north part of section 14, the west part of section 12 and the east 
side of section 1 (16 N., 5 W.), and elsewhere in this vicinity is a fine­
grained, impure, drab·colored sandstone that is apparently the equivalent 
of the sandstone at Riverside and· that on Big Walnut creek, east of 
Bainbridge. It has been quarried to some extent along the I., D. & 
W. R R, one-fourth mile west of Raccoon Station, and was used in the 
piers of the railroad bridge on the creek, east of the station, but it has 
been found necessary to replace it in part, as it began to crumble badly. 
No resources were available for having any tests made on this stone,· but 
an examination of the outcrops would indicate a stone fairly homogene­
ous in texture and color, but containing too much clay and iron pyrites 
to stand exposure in most places. For indoor work or for foundations 
of small buildings it might be used with safety. 
Limestone and drab-colored sandstone o'ptcrops are to be expected 
about the headwaters of Raccoon creek, butlno exploration of the valley 
north of the I., D. & W. R R was made by the writer. 
Ltttle Raccoon Oreek.-Little Raccoon Crebk valley was not explored 
below Sand Creek station in Sec. 3 (15 N., 7 W.). Citizens of that 
vicinity report no outcrop below that point. If any does occur it is lia­
ble to be of more recen"t age than the Mansfield sandstone. 
The lowest exposure of the Mansfield sandstone observed on the creek 
is that near the middle of the east half of Sec. 2 (15 N., 7 W.) where 
the stone has been quarried to some extent. I The total thickness of the 
exposure varies from thirty to thirty·five foot in layers, from one inch to 
four feet thick. The color is variegated, brown at the base of the 
exposure, gray and brown banded near the top, in places pepper-and­
salt appearance caused by the small black and brown specks of iron 
oxide in the gray stone. 
The above is but one of several smap quarries in this vicinity, from 
some of which stone has been shipptd· by rail to Logansport. Another 
quarry, and the smallest of the lot, is on the bluff a qurufter of a mile 
east of the creek, just south of the wagon road, where the i\tone is gray 
and brown variegated, too much variegated to be of VaIU]. for building 
stone. It would make a good bridge or foundation stone. 
Another and larger quarry opening is on the small, rOlln.ed hill in the 
southeast quarter of Sec. 35 (16 N., 7 W.) on the east 'bank of the 
I 
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creek and 150 yards north olthe' wagon road. The stone has been quar­
ried near the top of the small, rounded hill, which covers four or five 
acres. The color is gray, with yellow and brown patches, and in a number 
of places is cross·grltffied. There is not sufficient uniformity of color or 
grain for good building stone, but excellent bridge stone might be 
obtained. 
Another one of these quarries and the one now in operation (April, 1895), 
is the brownstone quarry on the east side of the creek in the northeast 
quarter of Sec. 35 (16 N., 7 W.). The stone is a nearly uniform brown, 
there being some variation in shade, as in the Mansfield quarry; in fact, 
the stone in grain, color, and texture is. very much like' the Mansfield 
stone. It differs in not having the numerous iron blisters and in being 
much more shelly on the outcrop. 
A great deal of work has been done here. and much material removed, 
most of which has been waste. A little good stone has been obtained 
and there is more in sight, yet at present the good' stone is but a small 
per cent. of the waste and will continue so for some time. How far it is 
back in the bluff to the sound stone can not be told with certainty from 
the present opening. The most economical method of testing such a 
locality would be with the core drill, which would show whether the 
st.me is solid or not back from the bluff, and if it should prove so, the 
cheapest way to work it would be from the top of the Hat If the drill 
would show that the rock back from the bluff continues shelly it would 
save all the work now being done at great expense. The face of the 
quarry shows thirty-seven feet of sandstone underlain by a blue shale. 
The lower ten feet of sandstone are very shelly. The remainder shows 
some good stone, It few feet at the top showing numerous gray and yel­
low patches, caused probably by the red iron oxide being leached out in 
part or reduced to the lower oxide by the infiltrating waters from the 
overlying soiL ' 
The occurrence of so much shelly material on the bluff at this point 
might at first suggest the thought that the stone is inherently less 
durable in its composition and make-up, than in other more Solid out· 
crops, such as those at Mansfield and at Portland Mills, but this is not 
neoessarily the case, as the way the bluff faces, the amount and nature 
of the overlying and underlying material and the relation to the creek 
channel have something more to do with the nature of the outcrop than' 
the composition of the stone. This quarry is on the south-west slope, the 
most trying of all, and in most places in this part of the State the slopes 
facing south or west will have no rock outcrops, even where the north 
and east slopes have many rocky bluffS. 
Around the point of the hill, east from the quarry opening, the red 
color of the sandstone changes to a variegated and gray. There is a 
similar change in color in the small ravines north of the quarrv. 
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While at the quarry there are scarcely any iron secretions, less than 
one hundred yards north of the quarry, along the face of the bluff there 
is a great deal of segregated iron oxide accompanied by much false 
bedding.. 
Ray Branch, a small tributary of Raccoon creek from the northeast 
just below the quarry, has a few outcrops of yellow, shelly sandstone and 
some shale in some of its terminal ravines in the northwest quarter of 
section 31 and the southeast quarter of section 30 (16 N., 8 W.), but 
none valuable for building stone. The lower part of the valley is wide 
and the slopes covered with drift, except the sandstone quarries described 
above. 
On the MiI1er or Cumberland Branch, in Sections 1, 3, and 12 (15 N., 
7 W.), and Sections 6 and 7 (15 N., 6 W.), there are some heavy sand­
stone ledges exposed. At the mouth of the branch, in the northeast 
quarter of Sec. 2 (15 N., 7 W.) the sandstone occurs in bluffs on each 
side of the creek, much of it false bedded and ferruginous, yet in a few 
places sufficiently uniforIP for good bridge stone. On the east side of 
the south prong of the branch, in the northeast quarter of section 12, 
and again in the southeast quarter of Sec. 12 (15 N., 7 W.) the yellow 
sandstone has been quarried in small quantities for local use. There is a 
great deal of inferior sandstone exposed in this section, and while in some 
places the quality is all right for an average building stone, the overlying 
drift material is too heavy to permit its being quarried in any great 
quantitY. It is underlain in places by black shale and coal. The latter 
has been mined in small quantities in one place. I 
Along the east prong of Miller Branch, in Sec. 1 (15 N., 7 W.), and 
Sec. 6 (15 N., 6 W.), the sandstone ledge is twenty-five to forty feet 
thick, and in a few places the exposure is even-faced, sharp angled, 
lichen-covered and evenly bedded, indicating a good durable building 
stone. The color is yellow gray. There is a coal bank in Ithis ravine 
in the northwest quarter of Sec. 6 (15 N., 6 W.), east 01 the heavy 
sandstone outcrop, and the black shale is exposed in several places, both 
east and west from the sandstone bluffs. I 
Southwest of Judson, on the west side of Little Raccoon creek, the 
yellow Mansfield sandstone of inferior quality outcrops in th~ bluff west 
of the wagon road, the maximum thickness measured bein~ forty feet. 
In the smaH tributary from the north, in the northeast quart(i)r of section 
26. and the southeast quarter of Be'c. 23 (16 N., 7 W.), *1Uch yellow 
and gray sandstone is exposed. Close to the section line ~etween the 
two sections some stone has been quarried, which is soft and ea~ily worked, 
but contains too much iron for suitable building stone. Blaek shale and 
coal occur underneath the sandstone. I 
In the small tributary from the northwest on the north sidf, of Judson, 
in the northwest quarter of Sec. 2'4 (16 N., 7 W.), gray a*d yellowish 
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brownstone has been quarried for local use. The dull, variegated color 
injures its use for building stone. The face of the quarry opening is 
about twenty-five feet with several feet of overlying drift. Tbe stone is 
free from iron secretions; but there are a few weather seams, due, in 
large measure, to the powder uFed in blasting. There is a large quantity 
of stone exposed in this ravine, much of it suitable for bridges and 
foundations. 
On the east side of Little Raccoon creek, between Judson and Guion, 
the Mansfield sandstone outcrops in large quantities. From the wagon 
road, near the middle of the west side of Sec. 19 (16 N., 6 W.), to Mr. 
Strong's house, near the middle of Sec. 18 (16 N., 6 W.), there is a con­
tinuous ledge of li'andstone, the thickness of the exposure varying from 
5 to 25 feet. The most valuable building stone is about one quarter of 
a mile north of the wagon road in the northwest quarter of Sec. 19 (16 
N., 6 W.), where the gray and buff sandstone is 15 to 20 feet thick in 
evenly bedded layers three to five feet thick, the surface smooth and the 
cornera sharp and angular. There is very litttle covering back from the 
face of the bluff for 100 feet or more. Abundance of good building 
stone for heavy masonry could be obtained here. Further north, through 
Sec. 18 (16 N., 6 W.), the quality of the stone is not so good, yet good 
fuundation or bridge stone could be obtained in a number of places. 
Near the middle of' the south half of Sec. 18 (16 N., 6 W.) is a small 
outcrop of shelly limestone at the base of the bluff on the creek bank 
where lime for local use was burnt several years ago. 
Along the small tributary from the southeast in the southeast quarter 
of Sec. 18, south of Mr. Strong's home, red sandstone was quarried to 
some extent a few years ago. The face of the quarry is 12 to 15 feet, 
the upper 3 to 5 feet having a bright red color, the remainder of the bed 
being gray, or yellow-brown. It is underlain by 15 to 20 feet of black 
shale. The sandstone lacks uniformity both in color and structure, and 
while there is considerable nice building stone, it is doubtful if it could 
be quarried with profit unless the coarse rubble stone could be disposed 
of with profit. 
The North Prong of Little Raccoon Creek.-There is no valuable sand­
stone on the north prong of Little Raccoon creek. The Mansfield sand­
I stone is exposed on the east bank of the creek at the railway bridge at
Y Guion, where it was quarried for the bridge abutment; in the railway 
cut, 100 yards or more east of the creek where the stone is brown in 
color, but too shelly to be valuable; in the small tributary from the 
northwest at the school-house just north of Guion; on the south and 
east side of the creek in the southwest and southeast quarters of Sec. 5 
(16 N., 6 W.), in the Bmall ravines from the northwest in the northwest 
quarter of Sec. 5, where there is a single small outcrop of yellow sand­
.stone; in a small tributary on the west side of Sec. 34 (17 N., 6 W.), 
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and on bO'h sides of the creek in the east side of Sec. 34 and the west 
side of Sec. 35, which is the uppermost exposure of the sandstone ob­
served on this creek. 
There is a large quantity of Lower, Carboniferous limestone exposed in 
Sec. 34 (17 N., 6 W.) on both the mlin creek and the tributary from 
the north On the west bank of the creek just below the mouth of this 
tributary is a big limestone quarry no w ~bandoned where a great deal of 
lime was burned a few years ago. There is a small outcrop of limestone 
'about haIfa mile west of Waveland and it probably underlies the,drift 
in the valley above Waveland. For a distance of two miles above Wave­
land the slopes are covered with glacial drift, and the valley was not ex­
plored further east. 
South Prortg of Little Racooon Oreek.-The Mansfield sandstone outcrops 
in six different places in the valley of the south prong of Little Raccoon 
creek. The first exposure found in ascending the valley is in 16 N., 6 
W., Sec. 17, the northwest quarter, about 150 yards north of the creek, 
where it first appears as thin-bedded, somewhat ferruginous sandstone. 
It occurs in heavier layers in the small ravine at the spring but weathers 
very irregularly. It is yellow-brown to red-brown in color and in the 
creek just south of the spring is a massive ledge of yellowish brown sand­
stone, but it is all too impure for good building stone 
On the south side of the creek in the ravine from the south in the S. 
1V. quarter of Sec. 17 is an outcrop of sandstone from fifteen to twenty­
five feet thick in the bluffs along each side of the ravine. The upper part 
of the bed is coffee·colored to reddish brown, the lower part of the bed a 
yellowish brown color. The upper part is evenly bedded, two to four feet 
thick in places but having weather seam's, the lower part shaly and dis­
intelgrating in places. The weathered boulders are thin, angular and 
hard, and there are no large boulders. Mr. Strong says that stone was 
quarried here 24 years ago by a Chicago firm and several carloads shipped, 
but the industry was soon discontinued as they claimed the freight rates 
were so high that the stone could not be quarried with profit 
The next outcrop on the south prong of Little Raccoon creek is near 
the middle of the north half of Soo. 17 (16 N., 6 W.) where the rock is 
exposed on both sides of the creek and on the south side of the small 
branch from the northeast. On the branch side of the hill the rock is 
shaly on the outcrop but on the <:reek it forms a massive ledge eight to 
ten feet thick. 
There is a larger exposure of the sandstone in the southeast quarter of 
Sec. 17 where it forms a precipitous bluff on the south bank of the creek; 
the Lower Carboniferous limestone appears on the east (north) bank 
" short distance (75 yards) below the [<andstone cliff and forms a low re­
treating bluff twenty-five to thirty teet high alQng the east side of the 
creek through the southeast quarter of Sec. 17, while the sandstone forms 
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a perpendicular bluff along the west side for about twenty-five yards to 
near the point where the road crosses the creek, where the limestone out. 
crops on both sides of the creek. There isa short interval ofa few yards 
at this point between the sandstone. bluff and the limestone which is con­
cealed by soil and debris so that the contact of the two formations is not 
shown. The discordance in bedding here is to all appearance due to un­
conformity by erosion. The rocks seem in no place broken or much dis­
turbed. 
The limestone has been quarried for local use on the east side of the 
creek in the southeast quarter of the southeast quarter of Sec. 17 (16 
N.,6W.). 
On the branch from the south, west of Parkeville, 150 yards north of 
the gravel road at the school-house in the northeast quarter of Sec. 20 
(16 N., 6 W.), there is an outcrop of brown coffee·colored sandstone 
with light gray spots, varying in places to a more reddish brown color. 
It extends along the bottom of the branch for 100 yards or more, ex­
posed in places six or eight feet, in thin-bedded to shaly layers one to two 
inches thick. It contains considerable brown hematite in places, in one 
place in a curious chain-like form. 
The wells at Parkeville are twenty to forty feet deep, and find water 
in a bed of gravel. 
There are two outcrops 0' blue-gray to black shale. northeast of Parke· 
ville in Sec. 2 (16 N., 6 W.), both on the creek bank, one near the 
middle of the north half of the section, the other in the northeast 
quarter. 
At the latter point the fifteen to twenty feet of the sbale exposed in 
the bluff on the south bank of the creek is quite fissile and micaceous, 
near the base containing several thin layers of micaceous sandstone. 
The largest outcrop of sandstone observed on this branch of Little 
Raccoon creek is the uppermost one which occurs in Sec. 22 (16 N., 6 
W.), the southwest quarter, and extending into Sec. 27, the northwest 
quarter. The rock outcrops on both sides of the creek: and in the "reek 
bed, but the largest exposure is in the perpendicular bluff in the south 
and west side, which is known locally as the" Snake Den." The thick­
ness of the rock exposed is forty feet, being overlain by drift and under­
lain by a gray to black shale. The shale outcrops in the creek bed near 
the lower end of the bluff and a quarter of a mile up the creek above the 
upper end of the bluff. 
The sandstone in this bluff is very irregularly hedded and ferruginous, 
and weathers with a very uneven face; the cross bedding is quite pro­
nounced in many places, and the iron in the form of limonite layers oc­
curs in layers, sometimes along the true bedding plane", sometimes along 
the false bedding planes. Near the upper end of the outcrop the rock 
is evenly but thinly bedded and has been quarried a little for local use. 
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While there is abundance of sandstone in this locality, it is too imperfect 
to have more than a local us,_e. 
No sandstone was observed on the south prong of Little Raccoon creek 
above Sec. 27 (16 N., 6 W.). The only rock exposure observed above 
this point is a small outcrop of limestone in the southeast quarter of Sec. 
S (16 N., 5 W.), a mile and a half south of Russellville, this part of the 
valley heing covered with glacial drift. 
SuGAR CREEK BASIN. 
Sugar creek, like Walnut and Raccoon creeks, heads in the older 
Paleozoic rocks, east of the accompanying map. and in its southwesterly 
course cuts successively through the Lower Carboniferous limestones, 
sandstones, and shales, the Mansfield sandstone, and well into the overly-
ing Coal Measures. Large quantities of the Mansfield sandstone are 
exposed in north central Parke county and southeastern Fountain 
county, some of the exposures in this area being thicker than any ob-
served elsewhere in the State. 
Sugar Creek below Rockport.-That part of Sugar Creek valley between 
the Wabash river and the C. & I. C. Railway lies in the productive Coal 
Measures and was not explored. It is mostly bottom land and there are 
probably few rock exposures. Along the railway north of Sugar creek, 
up the Rush Creek valley, are small exposures of black shale, with a 
little shaly sandstone in places. At and north of Tangier the slopes of 
Rush creek are covered with glacial drift, and no rock exposures were 
()bserved. 
Just east of the C. & I. C. Railway on the north bank of Sugar creek 
is an outcrop of gray and black shale, and about half a mile east of the 
railway is a small outcrop of soft yellow sandstone somewhat similar in 
quality to that in the bluffs southwest of Rockport. 
Along the bluff in the west 11nd northwest parts of Sec. 35 (17 N., 8 
W.), which is a quarter to a half mile west of the creek, there is a heavy 
bed of yellow sandstone that varies in thickness on the outcrops from 
twenty to fifty feet. It is exposed in perpendicular and overhanging 
bluffs in all the little ravines and gullies, but in most places between the 
small watercourses the rock is concealed by drift material. The stone is 
underlain by coal, which has been mined for local use at several points. 
While the sandstone occurs in great quantities along this bluff, it contains 
too many iron secretions to have more than a local value.* 
Along a small winding tributary from the west and north in the north 
part of Sec. 35 and the west part of Sec. 26 (17 N., 8 W.) the same bed 
.of sandstone is exposed. In several places it is sufficiently uniform for 
''The location of this sandstone bluff is shown on the map by broken lines. 
J. 
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good bridge stone or heavy masonry of any kind; in certain localities it 
contains much iron oxide and iron sulphide. The chalybeate (sulphur) 
spring comes from the decomposing pyrite in the sandstones and shales. 
In passing up the ravine the sandstone is succeeded by overlying black 
shale and shaly sandstone. 
Rockport.-There were formerly a mill and several houses at the 
bridge acrol!8 Sugar creek in the northeast quarter of Sec. 35 (17 N., 8, 
W.), and while the mill and most of the houses have disappeared the 
place still retains its old name, Rockport. There are large exposures of 
mal!8ive sandstone here on both sides of the creek. On the south side of 
the creek near the mouth of a small tributary from the south, near the 
site of the old mill, the water has cut a deep, precipitous gorge in the 
sandstone which is known as the Devit's Den. It is an admirable location 
for a quarry for rough building stone, owing to the great thickness (thirty 
to forty feet) of the stone and the little waste- material overlying it. In 
point of durability and ease of working it would be suitable for any kind 
of work, but the rather dark buff and yellow color will not make it at­
tractive for fine buildings. The natural face is smooth and even, the 
angles sharp and firm, indicating both homogeneity and durability. 
Like most of the massive sandstone of this region it is soft in the in­
te~ior, but hardens on exposure. 
No rock has been quarried at the Devil's Den, but a quarry has been 
opened on the north side of the creek opposite from which probably 2,000 
cubic feet or more of stone have been taken. The stone is inferior in 
quality and in a poorer position for quarrying than that on the south side 
of the creek. A section of the quarry face shows: 
Seetion of the q'UaTry at RoekpOTt. 
Feet. 
Soil 2 to 6 
Micaceous sandstone ,,"', .. ,', ...... , ............ , ... . 40 
Blue·gray sandy shale .. , ......... , ........ , . , ...... , , .. 25 
The sandstone varies in wlor from a blue·gray to brown, in places 
variegated. The upper ten feet of the sandstone are more or less sheBy, 
and it is cross grained in several places. The shale closely resembles 
that used for manufacturing paving brick. 
A quarter of a mile west of the quarry on the north side of the road is 
a rugged crescent-shaped bluff of the sandstone underlain by coaL A 
small quantity of sandstone has been quarried at this locality. 
The sandstone at Rockport and vicinity is thought to belong to a 
horizon above that of the Mansfield sandstone. The' reasons for so 
thinking are not conclusive and could only be established by a shaft or 
boring extending below the bottom of the valley. It is probably the 
equivalent of the stone at Ooxville and at Oan~elton. 
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Between Rockport and Sugar Mill Creek.-Along the north side of Sugar 
creek above the quarry at Rockport are large exposures of buff and yellow 
sandstone and black shale. Through Sec. 25 (17 N., 8 W.) the ~and­
stone bluff twenty to thirty feet high is almost continuous and much good 
homogeneous sandstone is exposed. In a few places the face of the stone 
is marked with veins, seams, and pockets of iron oxide, but in many 
places it is smooth, even, seamle~s, moss-cllvered, and indicates a good 
durable stone. The absence of bedding planes in large measure prohibits 
its local use where it is needed in only small quantities, as it could not be 
quarried to advantage without the use of channelers and steam drills. 
However there are a great many massive boulders that have fallen off the 
parent ledge and lie strewn along the foot, of the bluff. The sharp corners 
and the even surface of these boulders indicate homogeneity and dura-
bility, and a good building stone for local use could be easily and cheaply 
obtained. 
Considerable sandstone outcrops through the north part of Sec. 30 (17 
N., 7 W.), some of it being more thinly stratified than that above described 
and containing some intercalary shale. On the east side of Sec. 30 and 
the west side of Sec. 29 the strata become more diversified. A section 
of the bluff about half a mile below the mouth of Sugar Mill creek shows: 
Section nea;· mouth of Sugar JY[ill Creek. 
Feet. 
Yellow sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Black shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Gray and yellow striped sandstone . . . . . . . . . . . . . . . . . . . . . . . 12 to 15 
Shale brown to black containing pockets of coal . . . . . . . . . . 12 
Cross-bedded sandstone, shale, and coal .................. 12 to 15 
The coal near the base is ten to twelve inches thick and dips west four 
or five degrees. 
On the south side of Sugar creek between Rockport and Sugar Mill 
creek there is very little if any sandstone of economic importance except 
that along Roaring creek. On Slate Run, Sec. 25 (17 N., 8 W.) and 
Sec. 31 (17 N, 7 W.) there is an outcrop of black limestone in a bed of 
black shale. The limestone occurs in two layers which in one exposure 
shows a thickness of fuur to six inches each. In another exposure near 
by, these layers were eight to ten inches thick. Some nice black marble 
could be obtained here, but it is doubtful if it could be quarried in suffi-
cient quantitie~ to be profitable. 
Roaring Creek.-Coal has been mined for local use at several places 
along Roaring creek; in the southwest quarter of Sec. 29 (17 N., 7 W.), 
'in the southwest quarter of Sec. 32 and the southeast quarter of Sec. 31. 
The coal is in lenticular masses or pockets and nowhere thick enough to 
be mined with much profit. It is accompanied with much black shale 
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and gray and yellow sandstone. The sandstone varies from 20 to 40 
feet in thickness, and occuril in regularly stratified layers. The bottom 
part next to the coal and shale in most places contains much pyrite, some 
conglomerate and false bedding. The upper part is regularly bedded and 
free from impurities, but frequently contains gray and yeJlow banded 
colors Good bridge and foundation stone could be obtained in a num­
ber of places along Roaring creek through the south part of Sec. 32 (17 
N., 7 W.) and in the tributary ravine in the southeast quarter of Sec. 31 
(17 N • 7 W.). 
About a quarter of a mile above Roaring creek on the south bank of 
Sugar creek is an outcrop of typical, false·bedded, massive, Mansfield 
sandstone, eight to ten feet exposed. There is another similar outcrop 
about a quarter of a mile below the mouth of Sugar Mill creek on the 
south side of the creek. Iu neither place is it sufficiently uniform to 
have any economic value. 
Sugar ]~[ill Oreek.--Sugar Mill creek is a large tributary of Sugar creek 
from the northea~t which heads in the Lower Carboniferous rocks in 
Montgomery county, and cuts through both Lower Carboniferous rocks 
and the Coal Measures in both Fountain and Parke counties. A glance 
at the map will show the diversified character of the rocks along its 
course. Near the mouth is a ~mall outcrop of Lower Carboniferous lime­
stone (St. Louis?) overlain by conglomerate, .andstone (Mansfield), and 
shale; and a short distance above. about the mouth of Greene creek, the 
M,msfield sandstone is below the water level and sandstones and shales 
of more recellt age form the 'bluffs fur two miles or more above when the 
Mansfield sandstone reappears and is followed by Coal Measures, Mans­
field sandstone and Lower Carboniferous. 
No outcrop of Mansfield sandstone was observed on Greene creek, a 
large tributary of Sugar Mill creek from the north, but soft sandstone be­
longing to a horizon above the Mansfield stone has been quarried in small 
quantities in the northwest quarter of Sec. 8 and the northeast quarter of 
Sec. 7 (17 N., 7 W.). The quality is not suffiCIent to merit more than 
a limite.I local usage. Coal occurs in several localities. 
Along the south side of Sugar Mill creek, east from the mouth of 
Greene creek, is a precipitous bluff of sandstone and shale with thin 
seams of coaL In one of the short ravines cutting back into this bluff 
the coal reaches a thickness of three feet and is mined for IQcal use, 
The shale here resembles that used for making paving brick. There is 
considerable sandstone along this bluff which might be used fo·r building 
stone if it were accessible, but the heavy covering of glacial drift pro­
hibits its use to any great extent. 
On the west side of the creek on the northwest quarter of the south­
east quartl'r of Sec. 21 (17 N., 7 W.) is a hold projecting point known 
as the Pinnaclf', which consists of a narrow ridge of the blue-black, 
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brick shale 40 feet in thickness overlain by a narrow ledge of massive sand-
stone 10 feet thick. The sandstone might have a local value for bridge 
stone. The shale is in admirable position for cheap mining and may 
prove valuable if means of transportation are ever provided. 
There is a small outcrop of false-bedded Mansfield stone in the creek 
bed below the iron bridge in the northeast quarter of Sec. 21 (17 N., 7 
W.) and about half a mile above the iron bridge near the middle of Sec. 
15 (17 N., 7 W.), on the east side of the creek is a small quarry in Mans-
field sandstone. It belongs to l.\<Ir. Heath and has been worked to some 
~xtent for bridge stone; the abutments for the iron bridge a half mile 
below were obtained here. A section of the quarry face shows : 
Section of Mr. Heath's quarry. 
Feet. 
Thinly bedded sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Massive yellow sandstone grading into drab shale.............. 8 
Shale and shaly sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Massive gray and brown sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
North and northwest of Heath's quarry in the northwest quarter of 
section 15, the :-;outhwest quarter of section 10 and the southeast quarter 
of Sec. 9 (17 N., 7 W.) the Mansfield sandstone outcrops in large quan-
tities, being 75 to 80 feet thick in places. The base of the bluffs consists 
of gray and yellow sandstone, the upper part is brownstone, which 
varies in thickness from eight to 25 feet. The colors and texture of 
the brownstone reoemble that at :VIansfield, but the structure on the 
outcrop is not the most promising. In some places it is in thinly strati-
fied layers two or three inches thick, in other places it shows cross grain 
accompanied by variegated colors. Closer investigation may show some 
good stone in this locality. Some preliminary work has been done by 
Hunter and Hollenbach on land leased from Mr. Milligan. One or two 
drifts were started in the bluff, but only penetrated a few feet, none of 
them beyond the limits of the thinly laminated stone. There is some 
good even grained building stone in the gray and yellow stone underly-
ing the red or brownstone, but it could not be quarried in large quanti-
ties profitably unless the overlying brownstone should prove valuable 
enough to be quarried at the same time. 
There is considerable shale in and overlying the sandstone in the bluff 
on the south side of the creek at Russell's old mill in the northeast 
quarter of Sec. 16 (17 N., 7 W.). A quarter of a mile north of the mill 
on the east side of the creek the massive gray and buff sandstone out-
crops 10 to 20 feet on the banks of the creek and is overlain by 25 to 40 
feet of drift. 
In the north part of township 17 N., 7 W. in sections 3 and 4 and the 
north half of sections 9 and 10, no Mansfield sandstone was observed, 
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but there are exposures of sandstone belonging to a higher horizon ac­
companied by much black shale and some coal. Coal has been mined in 
the small ravine that heads near Russell .Mills postoffice (Grange Corner) 
and 'flows west through the north part of Sec. 10 and in the ravine from 
the northwest in the north part of Sec. 4 (17 N., 7 W.). 
In the southwest quarter of Sec. 34 (18 N., 7 W.) and in Sec. 33 
along the small ravine from the northwest, ferruginous yellow sandstone 
and black shale are exposed, but none of economic value was observed. 
, The best building stone in this part of the valley is at J. R. Switzer's. 
quarry in the northwest quarter of Sec. 34 (18 N., 7 W.), where several 
thousand cubic feet of stone have been quarried for foundations in 
Wallace and vicinity. The stone is gray and yellow, in some places 
slightly variegated. It is micaceous and splits easily with or at right 
.angles to the grain, A section of the quarry face shows: 
Secti.on at SUi itzel" 8 quarl'1/. 
Feet. 

Soil ............................ ' ......................... 2 to 4 

Thin shelly sandstone. , ... ,. . .................. ,........... 2 

Massive gray and yellow sandstone .......................... 10 

Shelly sandstone ...... '......... , , .................. , , ..... ;~ to 6 

In places the stone contains iron pebbles, but the greater part of the 
bed is free from impurities. In some places it is underlain by black 
shale which decays more rapidly than the overlying sandstone, thus 
causing the sandstone to form overhanging ledges. This stone deserves 
a more extensive local usage than it has had. 
On both sides of Sugar Mill creek ill the southeast quarter of Sec. 34 
(18 N., 7 W.) is a heavy ledge of coarse ferruginous sandstone nnder­
lain by black shale. Some bridge stone might be obtained here, but the 
greater part of it contains too much segregated iron oxide to have any 
value. 
On the north side of the creek nearly opposite the mouth of Wolf creek 
IS a small isolated exposure of. yellow sandstone, known 10ca1.ly as the 
"Snake Den," from which a small quantity of inferior stone has been 
taken. 
00 Wolf creek the sandstone outcrops for nearly three.q uarters of a mile 
from the mouth. At the Wolf creek falls, and for nearly a quarter of 
a mile above, the stone outcrops in the bed of the creek and in the blufIB 
on each side, but contains too mnch iron pyrites and iron oxide to have 
any commercial value. Near the upper limit of sandstone on W(,Jf creek 
in Sec. 2 (17 N., 7 W.) the stone contains less iron than at the falh, is 
more regularly bedded, and contains much intercalary shale. While 
there is some good building stone, but little of it is accessible on account 
"f thp, "hllll'l and overlvinll drift. . 
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Between the mouth of Wolf creek and the Narrows of Sugar Mill 
creek but very little sa.ndstone is exposed and the little that is has no 
commercial value. 
In a small ravine south of the wagon-road in the southwest quarter of 
Sec. 25 (IR N., 7 W.), red, yellow, gray, and blue, variegated sandstone 
has been quarried in small quantities. The record of a drilled well on 
the north side of the road in the same quarter section gives: 
Feet. 
Blue and drab shale \" Soapstone") ....'. . . . . . . . . . . . . . .. . . . ... 35 
Variegated red, yellow, and gray sandstone..... .. ...... .... .. (Wi 
'The Narrows on Sugar Mill creek are in the east side of Sec. 25 and the 
west side of Sec. 26 (18 N., 7 W.) where for about a half mile the creek 
has cut a narrow channel into the massive sandstone which forms the 
bottom and sides of the channel. The smooth rock bottom and the reg 
ular perpendicular walls resemble an artificial waterway. The stone has 
a pinkish red color for the most part, but varies to buff and gray in a few 
places. In many places the stone is cross-grained as shown by a faint 
banding of colors, but it weathers evenly with a ~mooth surface and is 
'not ridged as it is in many localities where it is cross-grained. On the 
east side of the creek near the lower end of the Narrows and also near 
the upper end a small watercourse has cut a deep channel back for some 
yards from the main creek exposing some nice sandstone. 
While the variegation in color and the patches of cross-grain injure 
much of this stone, there is a great deal of good building stone and much 
of it suited for heavy masonry. It would require a closer investigation 
and some preliminary work to determine whether it could be quarried in 
large quantities with profit, even iftransportlltion facilities were at hand, 
which is not the case at present. 
On the west side of the creek, nearly a quarter of a mile above the 
N arrows, is a sandstone quarry where several thou8and feet of stone 
have been extracted. A section of the quarry face shows: 
Section of Sandlltone quarry neal' the Nal'l'ow,~. 
Feet. 
Sand ........................................................ 2 
Boulder clay ... , ....... , ..................... , . , . . . . . . . . . . . .. il 
Massive yellow sandstone ..................................... 12 
The sandstone is micaceous and contains numerous seams, many of 
which are no doubt powder cracks. The atone is inferior in quality to 
much of that in the Narrows. 
No sandstone was observed along Sugar Mill creek above the quarry 
just described. The valley above Wallace was not traversed, but citi­
zens report that there are no rock outcrops above that village. A drilled 
well in Wallace is said to have struck rock at a denth of 66 feet. LA!!!! 
r 
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than a quarter of a mile west of Wallace, on the north side of the wagon 
road, is a magnificent chalybeate spring which emerges from a slope of 
glacial drift. 
Turkey Run and vicinity.-Along Sugar creek between the mouth of 
Sugar Mill creek and Turkey run, sandstone outcrops in a number of 
places, but it is of inferior quality for building purposes. Through the 
south part of Sec. 28 (17 N., 7 W.) are some bold bluffs of Mansfield 
sandstone, which contains much iron oxide and false bedding. 
Turkey run has cut a narrow, winding channel through the Mans-
field sandstone 40 to 60 feet deep with nearly perpendicular and, in 
places, overhanging blufls on either side. The stone is yellow and gray 
in color and contains numerous streaks and patches of iron oxide. While 
stone for heavy masonry might be obtai~ed here, it is doubtful if first-
class building stone could be obtained in paying quantities. The same 
is true of the stone along Sugar creek between Turkey run and Rock 
Hollow in a le~s degree, as in some places along the north side of the 
creek there are patches of considerable extent which appear to be free 
from the iron blotches. Mr. Hooghkerk reports that in drilling the well 
at the Turkey run hotel the drill passed through : 
Well section at Turkey Run. 
Feet. 
Gravel and sand ............................................. 31 
Sandstone (Mansfield) ........................................ 30 
Limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Sandstone, white, fine-grained (Riverside) ..................... ao 
TotaJ .................................................... 93 
The limestone is supposed to be Lower Carboniferous and the sand-
stone overlying it the Mansfield sandstone. 
The sandstone in the vicinity of Turkey run has been deeply scored 
by the glacier, the sand that has been scraped off being distributed over 
the region to the south. Glacial strire bearing south, 37 degrees east, 
are clearly shown in two places: one about a quarter mile east of the 
hotel, the other more than a half mile east. This glacial action has 
scraped off all the disintegrated material from the top of the sandstone, 
if any such ever existed, and the fine state of preservation of the strire shows 
that there has been no disintegration of the stone at these points since 
that date, probably several thousand years ago, surely a strong proof of 
the durability of the stone. 
Rocky Hollow.--Rocky Hollow, which lies mostly in the norlhwest 
quarter of Sec. 27 (17 N., 7. W.), is a deep narrow gorge cut into the 
massive Mansfield sandstone. The walls are so high and precipitous 
that the gorge can be entered only at the mouth and at the head of a few 
of the terminal ravines, many of which are cut qown so abruptly at the 
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terminus as to be practically inaccessible. No part of the gorge can be 
traversed except in time of low water. 'Vhile much of the etone along 
the hlufFs is cross-bedded and ferruginous, in a number of places it is 
free from imperfections and would furnish good buff alld gray building 
stone, should it ever be made accessible to transportation. This deep 
winding rocky gorge, with its precipitous overhanging moss·grown walls, 
is a romantic spot and attracts a great many tourists during the summer 
months. 
On the south side of Sugar creek, opposite and abwe the mouth of 
Rocky Hollow, large quantities of buff and gray sandstone are exposed, 
some of which is good building stone. A promising exposure is that in 
the small ravine on the south side of the creek about a quarter of a 
mile or a little more below the bridge at the Narrows, where there is a 
thickness of ten feet of flagstone on the top, u~derlain by 30 feet or 
more of massive gray sandstone. Southeast from the above ravine, 
about 200 yards, the flagstone increases in thickness to 15 feet or more. 
Flagstone quarry.-Mr. W. B. Hooghkerk opened a flagstone quarry 
here in 1880 and operated it for three years. Most of the product was 
used for flag and curb stone in Rockville, this county, and about Tusca­
loosa, Ill. Probably 20,000 cubic feet or more were taken nut of this 
quarry. The opening is about 100 feet long, 12 feet deep and quarried 
back :W to 30 feet into the bluff. The stone lies in quite regular layers one 
to six inches thick, the upper layers beiog thinner than the bottom ones. 
The layers are in many places separated by thin films of clay or shale, 
which makes a separation of the flags an easy matter. The stone is not 
as durable as much of the Mansfield sandstone, owing to the abundance 
of mica and carbonaceous matter, yet the flags that have been lying in 
the quarry for 12 years or more show little signs of decay. If the 
stone was properly quarried and seasoned it would no doubt prove as 
durable as much. of the stone in general use. 
East frum the iquarry the flagstone ·grades into black shale, which out­
crops in great quantities in the ravine between the quarry and the 
Narrows. 
The Narrows (if Sugar Creek.-At the Narrows in the northweet quar­
ter of Sec. 26 and the northeast quarter of Sec. 27 (17 N., 7 W.) Sugar 
creek has cut a. narrow channel through the Mllnsfield sandstone for 
about a quarter ~f a mile. The channel is twenty to thirty feet deep 
and sixty to one hundred feet across. The prevailing color is gray with 
patches of yell~w. The bluff!! contain many irregular hollows and 
rounded promin;noos, showing lack of homogeneity. The hard, indur­
ated surface and the bold cliffs which have long been exposed to the 
rapid currents oj Sugar creek rushing through this narrow channel show 
the stone to be tery durable, and to resist abrasion much better than 
one would expecit from its friable nature. It would make a good bridge 
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stone, but is not Bufficiently homogeneous in either color or texture for 
good dimension stone. The bridge across Sugar creek is placed on the 
natural rock abutments. 
A hundred yards or more below the bridge a thinly bedded sandstone 
overlies the massive sandstone. Above the bridge the massive sandstone 
extends only a few hundred yards, where it is replaced by the overly­
ing shale, thin· bedded sandstone, coal, and fire clay. The black shale 
occurs in a bed fifty to eighty feet thick for more than a mile above the 
Narrows on the main Sugar creek and on Brush creek tributary from the 
north, and the Fullwater branch from the southeast. It contains inter­
calary sandstone, coal and fire.clay, the coal in some places reaching a 
thickness of 12 inches. 
The lower course of B1'U8h creek is mainly in black and drab-colored 
shale, which contains some sandstone and sandy layers. The middle 
course is mainly through drift-covered slopes with no rock exposures. 
The upper part of the creek was not examined, but is said to contain 
some shelly sandstone of no commercial importance. 
The bluff" on the lower part of Fullwater branch for half a mile or 
more from Sugar creek are mostly black shale, with. some coal and fire­
clay. In the east side of the southeast quarter of Sec. 26 (17 N., 7 W.) 
the shale is in part replaced by heavy bedded sandstone. The sandstone 
occurs as a lenticular mass in the shale bed. .It has a maximum thick. 
ness of twenty feet, is evenly bedded, somewhat micaceous, compara­
tively homogeneous and durable. Great massive boulders of it have 
tumbled into the watercourse and almost obstru()ted the channel. It is 
underlain by a thin streak of cannel coal, gray shale, and shaly !!and· 
stone. Good stolle for local use could be obtained from the£le large 
boulders and exposed ledges at this locality, but the thickness of the 
overlying shale and drift prevent its being quarried in large quantities. 
Near the upper limit of the sandstone ledge is an outcrop of black lime­
stone three to five feet thick, in layers 10 to 20 inches thick. It occurs 
in the black shale, with shale both above and below it. Fine black 
marble might be obtained from this limestone, but it is doubtful ifit could 
be economically quarried in large quantities. 
Sugar Greek, between Keller Branch and the Shades of Death.-On the 
lower course of Keller branch and along Silgar creek for half a mile 
or more, the black shale outcrops in large quantities, underlain in 
places by false-bedded ferruginous sandstone. The black shale outcrops 
for a half mile above Keller branch where it is replaced by the Mansfield 
sandstone which, beginning in the northeast quarter of Sec. 24 (17 N., 
7 'V.), forms almost continuous bluff's on one or both sides of Sugar 
creek up to the Shades of Death in Sec. 11 (17 N., 6 W.), in some 
places at the bottom of the valley, in others Dear the tops of the hills. 
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In the southeast quarter of Sec. 13 (17 N., 7 W.) and extending into 
the southwest quarter of Sec. 18 (17 N., 6 W.) is a bold cliff of mas­
sive Mansfield sandstone, which is one of the thickest deposits of this 
stone in the State. At the sulphur spring north of Mr. Durham's 
houea the outcrop measures 80 feet in thickness (Barometer), 
and a quarter of a mile northeast it measures 100 feet. In both places 
the "tone extends below the bottom of the creek, and there are no wells 
nor borings to show its depth. The glacier has scraped the top of it, no 
telling how much, so that 80 or 100 feet marks only part of the pregent 
thickness, and a smaller part of the original thickness. Unfortunately 
the quality is not equal to the quantity, as it contains some false bedding 
:and patches of segregated iron oxide with much iron pyrites near the 
base. .However, there is much good durable building stone well adapted 
to heavy masonry, and no doubt much gray and buff building stone of 
good quality coul!! be obtained here Whether it coul.d be profitably 
quarried in large quantities would require closer investigation. Near 
the base of this bluff, in the vicinity of Mr. Durham's sulphur spring, 
there is considerable conglomerate made up of white quartz pebbles 
about the size of a pea, ill a matrix of yellow and gray sandstone. It 
varies in thickness from 2 to 20 feet. In places it is banded-layers of 
pebbles separated by layers of sand. 
Two prominent remnants of the deep erosion in this sandstone stand 
-on the north side of the creek opposite this high bluff, and consist of table 
rocks, one about 20 feet and the other 50 or 60 feet high. They have 
abrupt faces on the creek side, and steep but less abrupt slopes on the 
opposite side. The stone is too cross-grained and ferruginoUB to have 
any value. 
There is-evidence that in a former stage of its history Sugar creek 
was one·quarter to one-half mile south of these bluffs, and ran close to 
the southwest corner of Sec. 18 (17 N., 6 W.). East of this former 
channel in the/ northwest quarter of Sec. 19, and the S. W. quarter 
-of Sec 18 (17 N., 6 W.) the massive Mansfield sandstone outcrops over 
an area of s~lVeral acres. In one place on the roadside in the N. W. 
quarter of Sec. 19, it shows glacial strire running south 45 degrees 
west. A well drilled near the middle of the N. W. quarter of Sec. 19 
is said to have passed through soil and drift 27 feet, and penetrated 46 
feet into the yellow sandstone. 
In the small tributary from the southeast in the :south part of Sec. 18, 
and extending into section!! 19 and 20, are extensive outcrops of shelly, 
and cross bedded, yellow sandstone. Where the wagon road crosses 
the branch in the southwest quarter of Sec. 18 (17 N., 6 W.) there are 
large quantities of black shale, which grades into sandstone both up and 
down the branch from this point. 
r 
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On Sugar creek, a short distance above the mouth of the tributary 
mentioned, near the middle of Sec. 18 (17 N., 6 W.), the Lower Carbon-
iferous limestone appears in the bottom of the valley and rapidly rises 
on the hillside in ascending the creek, within a half mile, reaching a 
height of 60 or 70 feet above the bottom of the valley. Most of the 
limestone has a blue-gray color, but in some places it is reddish-brown. 
Certain layers are highly fossiliferous. In a small ravine on the east 
side of the creek, about 100 yards east of the wagon road, near the 
northeast corner of Sec. 18 (17 N., 6 W.) is a nearly perpendicular bluff 
of limestone and drab-colored shaly sandstone. The limestone imme-
diately overlying the fine-grained sandstone, contains great numbers of 
geodes, consisting of an opalized quartz crust lined with white and 
limpid quartz crystals. 
On the west side of the creek, in the southeast quarter of Sec 7 (17 
N., 6 w·.), about a quarter of a mile below the new iron bridge, a small 
watercourse has cut a channel back 100 yards or more from the creek, 
forming a deep and picturesque ravine. A section in this gorge shows 
the following strata : 
Section on Sugw· Creek, southea.et quarter of Sec. 7 ( 17 N., 6 W. ) . 
Feet. 
Massive Mansfield sandstone ................................. 40 
Hard calcareous shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ] 0 
Shelly limestone, fossiliferous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 
Geodic limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Shelly limestone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Blue-gray shaly sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
The limestone decays more rapidly than the Mansfield stone, and 
thus undermines the latter, until by its own weight the overhanging mass 
breaks off, tumbling in immense boulders into the ravine and leaving a 
smooth, perpendicular face. Over this perpendicular face the water 
rushes in time of a freshet, forming a cascade 50 feet or more in height. 
While good building stone occurs in these picturesque bluffs it is inac-
cessible. 
The accompanying figure (Fig. 3) shows at the left a section across 
this gorge a short distance below the waterfall. The right ~ide of the 
figure is a section of the bluff on the north side of Sugar creek about 200 
yards above the falls. 
Fig. 3. Section on Sugar creek, northeast c01-ner of Parke county, Ind. 
b--Lower Carboniferous limestone. 
e-Massive Mansfield sandstone. 
(-Glacial drift. 
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On Sugar creek, less than a quarter of a mile above this waterfall, the 
limestone horizon is beneath the creek level, and the :Mansfield sandstone 
again forms the bottom of the valley. ,This. disappearance of the lime­
stone is not due to a sharp dip in the strata, but to the erosion of the 
limestone before the sandstone was deposited upon it. 
At the iron bridge i~ the southwest quarter of Sec. 8 (17 N., 6 W.) 
the sandstone has been quarried in small quantities on each side of the 
creek, and also a hundred yards above the bridge on the north side. 
The stOne is well suited for bridges and foundations, being strong, dura­
ble and easily wrought. 
Large quantities of randstone and shale are exposed in the ravine 
from the southeast just above the bridge, but the sandstone is of inferior 
quality. 
Ab'lve the bridge, on the north side of the creek, through Sec. 8 (17 
N., 6 W.), heavy ledges of evenly bedded, smooth faced sandstone oc­
cur in the bluffs, In some places it contains patches of conglomerate, 
consisting of small quartz pebbles, yet in most places this stoDe would 
furnish a good building and bridge stone. Through the middle of Sec. 
8 the Lower Carboniferous limestone is exposed at the base of the bluffS 
for a quarter of a mile or .more, and sinks below the bottom of the val­
ley just below the mouth of the ravine from the east, in the northeast 
quarter of Sec. 8. It almost immediately reappears and the outcrop is 
then almost continuous at varying heights along the bluffll up to and be­
yond the Shades of Death, while the Mansfield sandstone and accom­
panying shale and conglomerate in a bed of variable thickness form the 
upper part of the bluffS, overlain in most places by more or less glacial 
drift, Building stone ofgood quality occurs at different places along this 
part of the creek in sections 5, 4, and 3 (17 N., 6 W.). The outcrop on 
the hill northeast of the mill in the sou theast quarter of Sec. 5 (17 N., 
6 W.) shows forty feet of Lower Carboniferous, drab-colored, shaly 
sandstone at the base, with two intercalated beds of limestone two to 
four feet thick, and overlain by tweuty-five feet of massive Mansfield 
sandstone. 
Shades qf DOOth.-Th(j) picturesque summer resort known as the Shades 
of Death, in the north west quarter of Sec. 11 (17 N., 6 W.), is very 
near the upper (eastern) limit of the Mllusfield sandstone horizon in the 
Sugar creek basin. A section of the strata from the hotel to the creek, 
based on barometric measurements, shows: 
Section at the Shades of Death. 
Feet. 
Glacial drift ...... , ... ,., ...................... " .. ,." ..... 50 
Massive yellow Mansfield sandstone .........•.......... , ... . .. 40 
Lower Carboniferons shaly sandstone and limestone........ ,. ., 80 
Total .. _.... , ......... , .... _...... , . , ................... 170 
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The prevailing color of the Man~field sandstone is yellow to yellow­
brown, being variegated with lighter and darker streaks in many places. 
It has a coarse-grained, open, porous texture, with considerable segre­
gated iron oxide in many places, and much pyrite near the base. 
Emerging near the base of the Mansfield l'andstone in the ravine at 
the hotel, there are several chalybeate springs, the water from which 
forms <a beautiful little cataract over the Lower Carboniferous rocks be­
low the springs. 
The Mansfield sandstone occurs in a massive bed 40 feet thick in this ra­
vine above the falls. but contains much segregated iron oxide and false 
bedding. At the high bluff on the cliff overlopking Sugar creek it 00­
curs as a fine conglomerate, the separate pebbles being about the size of 
wheat grains. It is quite durable, but the cross grain would interfere 
with working it, and the variegated color would spoil its value for 
building stone. l 
On the north side of Sugar creek, opposite the Shades of Death, the 
sandstone occurs in as heavy a deposit as on the south side, but the 
slopes are more retreating, and in many places the sandstone is covered 
witb soil and drift. Stone for local use may be obtained in this locality, 
but the outcrops do not suggest a desirable dimension stone where uni­
formityof color and texture are required. 
The Lower Carboniferous, drab-colored sandstone (Riverside) here is 
quite shelly on the surface, but in the interior is more or less massive as evi­
denced by the fresher exposures on the overhanging creek bluffs. It forms 
bold massive cliffs on Indian creek in sections 7 and 12 (17 N., 6 W.). The 
cliff at " Devil's Back bone," at the mou th ofIndian creek, is 100 feet high 
(barometer), all of tbis being drab·colored sandstone. In many places 
this rock contains iron pyrites in considerable quantity, and is more or 
less shelly on all the exposures obEerved. Closer investigation might 
show areas of fairly good building stone in this formation, but it will in 
no place be as durable as the Mansfield stone. It contains two or more 
layers of limestone, varying from a few inches to Eix or eight feet in 
thickness. 
The valley was not explored above Indian creek, and if the irregulari­
ties between the Lower and Upper Carboniferous formations are as great 
as they are down the creek there may be isolated exposures of the Mans­
field ~andstone above this point. None were reported. 
CARBONiFEROUS SANlJSTONES OF WESTERN INDIANA. 269 
COAL CREEK BABIN. 
The Mansfield sandstone outcrops on all the large tributaries of Ct.al 
creek, viz, East fork, Dry run, Turkey rnn, and North fork, the 
largest and best exposures beillg on the East fork, but even there it is 
inferior in quality to stone both north and south of this valley. 
The part of Coal creek below Veeder"burg was not explored, as it 
runs through the productive Coal Measures. Sandstone is reported in 
several places, but none of any value for lmilding purposes. 
East Fork of Goal Oreek.-The only outcrop of Mansfield sandstone on 
Coal creek below its confluence with the East £>rk is in the north part of 
S~c. 13 (19 N., 8 W.), a mile southwest of Veedersburg at the wagon 
bridge below the mill, where it is exposed in the bottom of the creek. 
It contains too much iron pyrites and false beading to have any economic 
value, even if it were above the water-level. 
There are some large beds of sbale on the East fork of Coal creek in 
Sees. 8, 17, 15, and 16 (19 N.,7 W.). The largest bluff is on the 
north side of the creek iu the northwest quarter of Sec. 17 (19 N., 
7, W.), where there is an almost ,:ertical bluff of 35 to 40 feet of shale, 
overlain by 10 or 12 feet of gravel. * 
The first outcrop of the Mansfield sandstone observed in ascending the 
East fork of Coal creek is in the east side of Sec. 17 (19 N., 7 W.) at 
the bridge below the old mill, where it is exposed in the bottom of the 
creek and in the creek bank, is very false bedded and pyritiferous, over­
lain by a more evenly bedded coarse-grained, buff to bluish drab. 
colored sandstone, with intercalary shale. This overlying sandstone has 
been quarried to considerable extent on the north side of the road at the 
mill on the property of Mr. Frank Coates. During the past five years 
there ~as been more than 40,000 cubic feet of stone taken out of this 
quarry. It has had a local use for many Years, the foundation of the 
mill having been taken from it sixty years ago. The separate layers of 
the stone vary from one inch to 30 inches in thickness, the upper layers 
being thinnest. In the interior of the bed, as shown in the bottom of 
the quarry, the rock has a blue gray color, which weathers to a yellow 
gray as shown at the top of the quarry. The stone will probably never 
have more than a local use 
There are other small sandstone quarries on the south side of the creek a 
quarter of a mile west of the mill, where the stone occurs in heavier layers 
than at the mill, but the layers are not continuous, grading rapidly into 
shale. The intercalary shafe at both places contains much iron pyrites, 
which on the weathered surface in places stains both the shale and the 
sandstone a yellow anti yellow-brown color. 
on report Oil the clays and 
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Near the middle of the east side of section 16 (19 N., 7 W.) is another 
small exposure of the Mansfield sandstone in the creek. There are larger 
exposures on Clifty creek, a small tributary from the south, in the west 
part of section 15 (19 N., 7 W.). Near the upper (south) limit of the 
sandstone on Olifty it weathers into thin, shaly layera, north of which it 
occurs in a massive hed. ten feet exposed, weathering very irregularly. 
At the confluence of Clifty creek with the East Fork, there is an un­
conformity in the strata, shown by the black and drab shale resting 
against the sandstone and conglomerate with discordance in bedding. 
There is a fine exposure of the dove· colored shale at this point, but the 
sandstone has no economic value. A few layers near the base of the 
cliff contain some good stone, but are overJain by too much waste material 
to have any commercial value. 
In the southwest quarter .of section 10 (19 N., 7 W.) are bold bluffs of 
sandstone 30 to 40 feet high and variegated in color, being dark brown 
and yellow to yellow-brown. There is some nice looking brownslone in 
the bluff on the south side of the creek, but it is overlain by a great quan­
tity of loose. shaly material, 80 that it is practically inaccessible. 
The sandstone outcrops in a small ravine on each side of the Veeders­
burg-Hillsboro road in the northeast quarter of section 10 (19 N., 7 W.), 
but has not been u~ed. 
There has been a small quantity of imperfect sandstone quarried on the 
flouth side of the wagon road in the northwest quarter of section 11 (19 N., 
7 'V.). The stone is brown with many gray patches and numerous iron 
secretions. 
The outcrop of sandstone is almost continuous on both sides of the creek 
from the Uliddle of Sec. 11 (19 N:, 7 W.) up to and beyond Hillsboro, 
near the middle of section 12. It has heen quarried on both sides of the 
cre@k. On the north side of the road, one-fourth mile west of Hillsboro, 
a section of the quarry face ~hows: 
&ction west of Hillsboro. 
Fee~. 
Soil. ... .. .... .. .. .. . . .. .. .. . ... .. .... . .... . . .... .. .... .. 1 
Shale.......... ............ ........ ................ ..... 8 
Shelly sandstone ......................................... 3 to 10 
Yellow-gray sandstone...... ...... .................... .... 12 
There has been probably 8,000 cubic feet of stone taken from the lower 
yellow. gray sandstone. 
On the south side of the creek the stone has been quarried on the face 
of the bluff for 200 yards or more through the west side of section 12 and 
the east side of section 11 (19 N., 7 W.), about haIfa mile west of Hills­
boro, where the stone is quite variegated in color, much of it being either 
yellow or light gray, and containing pa.tches of bright red and brown. It 
! 
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is overlain by a heavy bed of drift, so that the quarries are confined to 
within a few feet of the face of the bluff. 
The largest quarries at Hillsboro, in fact the largest in the Coal Creek 
basin, are south and ~outheast of the town, and lie along a small tribu-
tary from the southeast, which joins the main creek cloee to the middle 
of Sec. 12 (19 N., 7 W ), the quarries extending for a quarter of a 
mile above the confluence. There are a number of quarries along this 
branch which have been worked at different times, 100,000 cubic feet or 
more in all having been removed They were formerly owned by Mr. 
L. K. Stevens, but were sold to different parties. Mr. Wineberg, Mr. 
Connell and Mr. N. R. Harlan took out stone at different places. Mr. 
Clarence W. Moore, of Chicago, Ill., now (July, 1R95) is Eaid to own the 
quarry on the west side of the branch, nearest the town. The 'others be-
long to the Hi\1sboro Brownstone Compa,ny. * 
Considerable stone has been shipped from Hillsboro and from the pres-
ent appearance of the openings much good stone has been obtained, 
but it must have been at considerable expense, owing to the amount of 
waste material to be handled. Besides the glacial drift overlying the 
sandstone there are shaly and shelly patches of 'worthless stone diffused 
through the bed, and occasionally patches of segregated iron oxide, or 
"iron blisters." The patches of shale and shelly stone in the body of 
sandstone are a more uncertain quantity than the overlying glacial 
drift and soil, as they are liable to occur at any time and at any place-
in the body of the stone. In the lower quarry, the one nearest the 
town, the stone is largely brownstone, but red, gray and yellow patches 
occur merging into one another. Where the greatest proportion of the 
stone is brown there the most iron kidneys occur. This opening is about 
75 yards long and has been quarried back 20 or 25 feet into the bluff. 
At the brickyard on the east side of the branch opp•Jsite the quarry 
above mentioned, the stone has been quarried a very little, and so far as 
exposed it is very shelly and broken. Eighty yards southeast of the 
brickyard on the east side of the branch some good brownstone is ex-
posed, but it is overlain by 20 to 30 feet of shale, iron ore, fire-day, 
and shelly sandstone. A well back from the face of this bluff is said 
to be through 20 feet of drift and loose rock to the sandstone, and to 
have penetrated 17 feet into the brownstone. About a quarter of a 
mile above (southeast of) the brickyard, on the east side of the branch, 
there is an exposure of four feet of handsome brownstone at the bottom 
of the quarry, and Mr. Harlan reports that they drilled through six feet 
more of the same color, thus making at least 10 feet of brownstone at 
this point. While it is the most uniform and best appearing stone in any 
of the quarries, it is unfortunately· overlain by 20 feet or more of waste 
material 
''The historical information was furnished by l\lr. Nathan R. Harla.n, Hillsboro, Indian$. .. 
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Aloug the west side of the branch above the brickyard, the stone is 
more variegated in color, considerable yellow and buff.colored stone 
occurring, and in one opening the stone is tinged with pink, approaching 
the col'lr of a peach blossom. About 150 yards above the upper qnarry 
opeuing is an outcrop of good yellow sandstone, four feet thick, with 
very little stripping. 
The sandstone extends up this ravine for more than a mile, to near the 
middle of the east sirle of Sec. 13 (19 N.,7 W.), but above the quarry 
openings mentioned it hM little or no economic value, being mostly shelly 
and containing streaks of shale. In the southeast of' the northeast of 
Sec. 13 (19 N., 7 W.), is an outcrop of' shale conglomerate, which is near 
the upp?r limit of' the sandstone in this ravine. 
Along the small ravine that flows through Hillsboro ~and8tolJe out­
crops at various points from the mouth to north of the railroad in the 
southeast quarter of Sec. 1 (19 N., 7 W.), but none that promises to be 
of' more than local value. 
White there is much stone and much good stone in the vicinity of 
Hillsboro, it is unfortunately overlain by a considerable thickness of gla­
cial drift and shelly sandstone, besides considerable waste material in the 
bed, such as patches of shale and stone with seams, so that it can not be 
worked with profit unless the overlying marerials can be, in part at least, 
utilized at the same time. The Hillsboro Brownstone Company has at­
tempted this by making pressed brick out of the overlying clay While 
handsome brick are obtained, unfurtunately the stone at this point is of 
inferior quality. 
The sandstone outcrops in a number of places for two miles or more 
:above (east of) Hillsboro along the bluff's of Coal creek. Where the 
road on the range line between Sec. 7 (19 N., 6 W.) and Sec. 12 (19 
N., 7 W.) crosses the creek the sandstone outcrops on each side of' the 
creek on both sides of the road. About fifty yards east of the road on 
the north side of the creek the sandstone, which is light gray in color 
and of inferior quality, has been quarried to' a slight extent. That on 
the west side of the road is not so shelly nor so cross-grained, and does 
not have so many seams. East of the road on the south side of the 
creek the stone is more shelly than on the north side; but up the creek 
about 150 yards from the bridge, at Daniel Pickering's quarry, there are 
l'l to 15 feet of evenly bedded gray sandstone in layers 10 to 30 inches 
thick, which splits and works nicely and makes a good building stone. 
The upper part of the bed is a conglomerate made up of white quartz 
pebbles and is overlain by shale and sand. About 200 yards west of the 
road on the south side of the creek, just below the mouth of a small ra­
vine from the southeast, is another quarry opening larger than either of 
the above, in which the stone is light gray with yellow spots and streaks 
.and is overlain by shale and sandstone. It has been quarried for 100 
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yards or more along the bluff 8 to 10 feet deep and 15 to 20 feet back 
into the bluff where the stripping becomes too heavy to permit further 
work with profit. 
On the east side of Sec. 7 and the northwest quarter of Sec. 8 (19 N., 
·6 \V.) along a small ravine from east of north, considerable brownstone 
i-< exposed. This stone has a beautiful purple and brown color and good 
texture, but is structurally very imperfect, being thin bedded to shaly on 
all the exposures. If it could be obtained free from the numerous 
bending seams it would make a splendid building stone. If these seams 
are due wholly to weathering they may disappear back from the surface 
of the bluff, and if so, the stone might be quarried where the drift 
material is not too heavy; if, however, the seams are due wholly to the 
character of the deposition they will extend throughout the bed. This 
could he determined in large measure by the diamond core drill at no 
great expense. 
In the southwest quarter of Sec. 8 (19 N., 6 W.) on the south side of 
the creek, the brownstone is heavier bedded, in layers two to ten feet 
thick, and contains some cross-bedding and patches of shale. The most 
serious drawback at this point is the large quantity of glacial drift over-
lying, which is six to ten feet thick on the face of tb'e bluff and thicker 
back from the bluff. 
In the southeast quarter of the southwest quarter of Sec. 8 (19 N., 6 
"\V.), at Jesse Brant's, the sandstone has a light gray color, medium fine 
grain, and can be dressed easily to a smooth even surface. It has been 
quarried for local use in bridges, foundatiC\ns, etc., for 25 years, prob-
ably 10,000 cubic feet in all. All the loose stone has been planed off 
by the glacier, the upper surface of the stone being level and marked by 
glacial strire running south 20° west. The same phenomenon was ob-
served in Mr. Brant's well, 100 yards or so back from the bluff, which is 
95 feet deep, passes through 12 feet of drift and penetrates 83 feet into 
sandstone. A well on the south side of the creek at this point 90 feet 
deep passes through 12 feet of drift and penetrates 78 feet into the gray 
and red sandstone, the bottom being red. 
There is no sandstone of any economic value on this branch of Coal 
creek above the section line on the south side of Sec. ~ (19 N., 6 W.). 
There are a few exposures of shelly sandstone and shale as far as Cold 
Spring mill in the west part of Sec. 16 (19 N., 6 W. ). The underlying 
Lower Carbonife~ous limestone outcrops on Hannah's Fork in the north-
east quarter of Sec. 17 and the southeast quarter of Sec. 8 (l!J N., 6 W.), 
where it is very fossiliferous. 
Dry Run, tributary of Goal creek.-No sandstone of any value outcrops 
·on Coal creek between the mouth of the East Fork and the mouth of 
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Dry Run. Small quantities occur associated with the shale beds at the 
brick works south of Veedersburg.* 
There is only one outcrop of sandstone on Dry run, and that is south­
east of Mr. Voorhees' house, at the schoolhouse in the northweilt quarter 
of Sec. 33 (20 N., 7 W.). This stone has been quarried for local use 
on the north ~ide of the creek, near the schoolhouse, where there is 
about 20 feet of sandstone exposed, light gray, with yellow aDd brown 
streaks, brownish-yellow and some red-brown in color. The bottom of 
the brd is thinly stratified, while in the upper part of the quarry it is 
massive and is overlain by sand and gravel. The stone outcrops for 100 
yards or more, north of the quarry, along the small ravine from the 
north, and for nearly a quarter of a mile both up and down the creek 
from the quarry. 
The valley and slopes of Dry run, both above and below tbis exposure, 
are covered with a variable thickness of glacial drift. A well in the 
south part of the northeast quarter of Sec. 28 (20 N., 7 W.) went 
through 100 feet of drift and penetrated 65 feet into the Mndstone 
without passing through it. 
{}Qal Oreek ab()1J13 Dry Run.-Between the mouth of Dry run and Stone 
Bluff there are several outcrops of shale and coal. About one mile north 
of Veedersburg and west of the C. & I. C. Railway, on a sDlall tributary 
of Coal creek from the west, in Sec. 31 (20 N., 7 W.) the shale has been 
quarried for use in the brick works at Veedersburg and coal has been 
mined at the same place. 
In the southwest quarter of Sec. 19 (20 N., 7 W.) on the west side of 
the creek are large exposures of black shale associated with some coal, 
and in places containing a great many fossil coal plants, sigillaria, calamites, 
and fern leaves. Coal was at one time shipped from here and is now 
quarried to some extent for local use; the bed varies from 18 to 30 
inches thick. About 200 yards southwest of the coal bank is a small 
outcrop of massive yellow ~andstone in a small ravine from the west, 
which has been quarried a little for local use. 
Stone has been quarried on Mr. Remster's place in the southwest 
quarter of Sec. 29 (20 N., 7 W.), just east of the Veedersburg-Attica 
road. The stone occurs in layers two to 12 inches thick and has been 
quarried to a depth of three feet. It is micaceous, evenly bedded, with 
thin streaks of blue shale between the layers. 
The sandstone outcrops on both sid{ls of the wagon road in the west 
side of Sec. 20 and the east side of Sec. 19 (20 N., 7 W.). West of 
the road the stone is exposed 15 to 20 feet, is of a light gray color, mas­
sive and has some fal~e bedding. 
*See tbe report of tbe State Geologist fo), description of the shale and clay dep08its of 
this vicinity. 
I 
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At the grist mill at Stone Bluff there is an outcrop of 12 to 15 feet of 
thinly stratified, medium grained white and yellow sandstone underlain 
by a blue shale. A similar stone is exposed in the creek above the mill. 
At the miH-dam and extending below it to where the wagon road crosses 
the creek is an outcrop of the Mansfield sandstone,' yellow and gray, 
eoars~-grained, false bedded, and overlain by fire-clay and thinly strati­
fied sandstone. In a small ravine from north of west below the mill· 
·dam the sandstone is exposed and contains a lenticular mass of blue drab 
shale. . 
. About a mile north of Stone Bluff, along the railroad at the section 
line on the Borth side of Sec. 18 (20 N., 7 W.), is a smaH outcrop of 
massive yellow sandstone that was quarried for use in the abutments of 
the bridge at Stone Bluff. 
Nearly two miles northeast of Stone Bluff, at the middle of the west half 
of Sec. 8 (20 N., 7 W.), sandstone has been quarried for use in bridges 
and foundatione. The stone here is yellow-brown and light gray, the 
yel10w predominating, and contains numerous mica scales in places. 
Over an area of several acres the stone has a very light covering of 
drift, and well sections show the rock to be of considerable thickness. 
A well near the quarry shows: 
Feet. 
Soil and drift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Sandstone. . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 60 
A well a quarter of a mile west of the quarry shows: 
Feet. 
Soil and drift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 
Sandstone ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 38 
A well a half niile southwest of the quarry shows: 
Feet. 
Soil and d.rift .............................................. . 5 

Sandstone and shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 75 
"Hard rock" (quartz conglomerate?) .. .... .. .... .... .... .... 5 
Fire-clay ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .. 16 
Sandstone. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
There is evidently an amount of from 50 to 70 feet of sandstone in this 
locality, and should it all or a large part of it prove suitable for building 
purposes it might prove to be a valuable deposit, as it is only three­
quarters of a mile from the railroad; in fact the stone extends to the 
railroad, to the quarry mentioned above. The stripping is not heavy, 
being only four, five and seven feet in the well sections: A few cores 
taken out over the area would indicate in a general way the character 
of the stone through the bed. It is from surface indications one of the 
most promising localities in the Coal creek basin. 
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Soft ydlow sandstone outcrops along Coal creek in the southwest 
quarter of Sec. 4, and along the west side of Sec. 10 (20 N., 7 W.), 
but it has no economic value. 
On Turkey run a soft yellow sandstone outcrops in 8ees. 8, 9, and 16 
(20 N., 7 W.). but it has no economic value. In the northeast (luarter 
of Sec. 16 is an outcrop of arenaceous shale, and near the half.mile line 
on the east side of Sec. 16 (20 N .• 7 W) is an outcrop of Lower Carbonifer­
ous (Riverside) sandstone and shale. 
SOUTHEAST SIDE OF THE \VABASH RLVER ABOVE C04.L CREEK. 
On tbe east or south side of the Wabash river, above the mouth of 
Coal creek, there is a great deal of sanJstone, exposed both Carbonifer­
ous and Lower Carboniterous. Extending to a few· miles above Coving­
ton, the stone helongs to the Middle Coal Measures; from that point to a 
short distance above Attica, the base of the Uoal Measures, or the Mans­
field sandstone predomina~es, and thence to and beyond tbe eastern bor­
der of the map sheet the Lower Carboniferous (Riverside) sandstone and 
shale occur. Good building stone occurs and has been quarried in each 
of these three formations. 
Cayuga Pressed Brick and Goal Mininq Company's Quarry.-About 
three miles northeast of Cayuga on the east side of the Wabash river in 
the southwest quarter of Sec. 27 (18 N., 9 W.), is a large sandstone 
quarry belonging to the Cayuga Pressed Brick and Coal l\-fining Com­
pany. The quarry was opened in 1888 and continued in operation 
until the fall of 1892, duriug which time between 3,000 and 4,000 car­
loads of stone were shipped to Terre Haute, Ind , Chicago and Dan­
ville, IlL, and local points.* No stone bas been quarried since 1892. 
The stone belongs in the Coal MElasures at a horizon above tbat of the 
Mansfield saudstone, and on the quarry face has an exposure of 35 to 
40 feet of stone, overlain by 15 to 20 feet of gravel, the base beinl! con­
cealed. The upper four to six feet of the ptone is very shelly and con­
tains patches of shale. There are irregular streaks of shale and cross­
grain structure scattered through the bed, the shale being most abundant 
at the south end of the quarry. There is much iron pyrites in places 
sufficient to give a yellow color to the stone, and many iron kidneys in 
places along the beading. There is one hard calcareous layer in places 
near the north end of the quarry, but it is not continuous. The stODe is 
micaceous throughout and has a blue-gray color, due in part to the dif­
fused pyrites and in part to carbonaceous material. The present quarry 
face shows seven channel cuts with possibly one other concealed by the 
debris in the quarry The 15 tf) 20 fept of g'l'ItVpJ, ,'Chich m'erlies the 
"Information hy Mr. Decker. 
CARBONIFEROUS SANDSTONES OF WESTERN INDIANA. 277 
sandstone, is excellent ballast, and the company is now engaged in ship­
ping it for that purpose, which will thus uncover an area of fr~h stone. 
It is doubtful, however, if the stone can be quarried with profit after the 
gravel is removed, owing to the farge quantity of waste rock in the body 
of the st'me, and the lack of durability in the stone itself. The abund­
Rnce of iron pyrites and the shaly streaks are objectionable features to its 
use for building stone. 
Coal has been mined along the river bluff south of tbe quarry, and a 
new mine has recently been opened east of the quarry and west of the 
old canal bed. Heavybeds of shale are exposed along the river bluff 
between the quarry and the railroad bridge. Near the east end of the 
railroad bridge is an extensive gravel deposit, from which large quantities 
of gravel have been shipped. 
Beard, Platt & Kimbrell' 8 Quarry.-On the east side of the Wabash 
river, in a small ravine from the east, and one and one-half miles above 
Perrysville, in ] 9 N., 9 W., the south part of section 23, Beard, Platt & 
Kimbrell, of Danville, III., have opened a sandstone quarry, but have 
not shipped any stone. A section of the bluff shows: . 
Seetion Northeast of Perryl!1.YilIe. 
Feet. 
Intercalated mud-colored shale and sandstone.................. 12 
Coarse gray sandstone, with thin streaks and Hakes of coal. . . . .. 8 
Clayey layer. . . . . . . . . . . . . . . . . . . . . . . . . . . .. ................... ~ 
Red, variegated and speckled gray sandstone ................... 10 
Hard calcareous layer not continuous. . . . . . . . . . . . . .. . ........ 1 
Gray and red-brown variegated sandstone ...................... 10 
Light gray to bluish gray..................................... 12+ 
It will be noticed that the good stone is in the bottom of the quarry 
and is overlain by a great thickness of poor and worthless material that 
would not pay for the handling. There is a great deal of stone exposed 
at this point, and while much of it is imperfect some of it may prove 
valuable. 
In the bluff to the northeast the best stone is at or near the top of the 
bluff, and, while the stone is not so fine in color and grain as that in the 
quarry <!pening, it possesses the merit of being accessible. 
The stone down the ravine from the quarry opening contains much 
iron oxide and lacks homogeneity. 
On Mr. Lewbetter's place, in Sec. 26 (19 N., 9 W.), soulh of the 
quarry described above, large quantities of sandstone are exposed, in 
places 50 to 60 feet thick, the most promising looking stone being that 
on top of the bluff north of the chalybeate spring, where about eight or 
ten feet of the top of the bluff has a soft gray color, even grain, soft in 
the interior and hard on the exposed surface, occurring in layers two to 
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three feet thick. The lower part of the bluff consists of yellow fer­
ruginous sandstone with traces of coal. 
The Glen.-Considerable sandstone has been quarried for local use at 
the GJen on Mr. John Rb.ode's place in'the south part of Sec. 14 (19 N., 
9 W.). A section of the quarry f;we at the largest quarry opening 
shows: 
Section at the Glen Quarrp, South of Oovington. 
Feet. 
Soil and clay with sandstone boulders.... . . . . . .. .............. 2 
Shelly sandstone with many seams and patches' of shale and clay .15 
Brownstone .................................................. 12 
Gray sandstone with yellow-brown stripes ...................... 8 
Gray sandstone with patches of coal and pyrites ................ 6 
The brownstone is comparatively uniform in color, but contains nu­
merous iron kidneys, which injure it greatly for building stone. 
Down the ravine (west) 75 yards from the above quarry and on the 
south side of the ravine is another opening in the sandstone from which 
gray and yellow stone has been taken. The stone is evenly bedded, uni· 
form in grain and texture, but not in color, and would make a good 
bridge stone. There is a nice looking building stone on the north side 
of the ravine near the mouth. 
001lington.-No sandstone is quarried at Covington..The quarry north­
west of the town on the west side of the river is described on a subse­
quent page. There is an e.ltpo~ure of a few feet of coarse-grained shel1y 
sandstone on the east bank of the Wabash river at Covington. between 
the wagon bridge and the railroad bridge, the peculiar grain and texture 
of which are suggestive of the Mansfield sandstone, but there is not suf­
ficient stratigraphic evidence to so classify it at present and it is desig­
nated with the unclassified Coal Measures on the map.. A finer grained 
ferruginous sandstone of different character outcrops near the wagon 
bridge. 
Southwest of Portland.-Along the immediate river bluff southwest of 
Portland (Fountain postoffice) in section 6 (20 N., 8 W.) the massive 
Mansfield sandstone is exposed 15 to 20 feet thick. light brown in color 
and containing iron secretions. The heavy covering of drift material 
(15 to 20 feet) would prevent the economic production of the st~ne. 
Along a small ravine from the southeast in the northeast quarter of 
section 7 and the northwest quarter of section 8 is an outcrop of buff and 
yellow sandstone belonging to a horizon above that of the Mansfield stone. 
It occurs in evenly bedded layers three to four inches thick, with some 
intermingJed shale and shaly sandstone. The rock is soft when first quar­
ried and contains a great quantity of mica. There are several thin layers 
of hard calCareOllS sandstone in tb.at branch of the ravine from the souih­
east. The stone has been quarried for local use at the forks of the ravine 
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in the northeast quarter of 8ection 7 (20 N., 8 W.). As this quarry is 
not more than one-fourth mile from the Covington branch of the Wabash 
Railway the stone might have a more extensive use for bridges, founda­
tions, etc. 
In the southeast quarter of section 5 (20 N., 8 W), east of the wagon 
road, is an outcrop of black shale containing traces of coal. In the north· 
east quarter of section 5, on the Eoutheast side of the wagon road, is a 
heavy ledge of Mansfie\<l sandstone which has been quarried a liitffl for 
local use. Along the old canal in section 12 (20 N., 9 W.) is an exten· 
sive deposit of peat that recently burned for several months before it was 
extinguished by heavy rains. It is said to cover several acres. 
PM'tland (Fountain P08wffice}.-T,here are large exposures of the Mans­
field sandston.e at Portland. The old Wabash and Erie Canal was cut in 
the solid rock at this point, and along the south side of the canal the rock 
wall is 12 to 15 feet high, the tow-path, on which the railway is now 
placed, being on the north side. Between the railway and the wagon 
road, running northeast from the town, there are thirty acres or more on 
which the stone has little or, in some places, no covering, and has been 
quarried to some extent. Mr. Brooks says he has shipped 500 or 600 
perches to Covington in the las~ four years. The stone has all been 
quarried near the surface, none of the openings being more than five or 
Rix feet deep. The reason the stone has not been quarried to a greater 
depth appears to be that there are a few bedding !:learns near the top, 
while the bottom of the bed is massive and hence not so easily quarried 
by hand. The greatest objection ·to the stone, a .. shown on the bluff and 
in the small quarry openings, is the lack of uniformity in color, that in 
the lower part of the bluff being a light gray with occasional hrown spots, 
while in the upper part of the bed there is much brownstone, which, ill 
many places, is two or three feet thick, and in one place ten feet or more. 
Considerable nice brownstone could be obtained here, but it is not in suf· 
ficient quantities to be worked for the brownstone alone, and could only 
be quarried with profit by having a market for the accompanying gray 
and variegated stone. 
The durability of this stone is shown by the hard compact surface 
of the natural outcrops, and the appearance of the face cut in the 
construction of the old Wabash and Erie Canal 50 years or more ago 
which is discolored and moss grown but shows no sign of distintegration 
and the pick marks made at that time are plainly visible. 
Bear Oreek.-Bear creek, which joins the Wabash river at Portland is 
a comparatively short tributary, yet has quite a variety of rocks in its 
valley. The mouth of the valley is in Mansfield sandstone at the base of 
the Coal Measures. Near the middle of its course is an exposure of the 
Lower Carboniferous limestoBe above which the Mansfield sandstone 
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occurs again followed by sandstone and shale of the overlying Coal 
Measures. 
The Mansfield sandstone on the lower course of the creek in sections 
32 and 33 (21 N., 8 W.) is somewhat similar to that at Portland. It 
forms bllid rugged cliffs 60 to 80 feet high along the creek, the valley in 
places being a deep narrow canyon. In most places the stone is buff­
colored, contains secretions of iron oxide and considerable false bed­
ding, which is quite pronounced at the Ar~h at the picnic grounds 
a quarter of a mile south of Portland. "The Arch" is an opening 
about 15 feet wide and nearly as high through the narrow ridge of sand­
stone between Bear creek and one of its small tributaries. It is on the 
outside of one of the sharp curves of the creek, which has herJl cut back 
under the bluff until it has made im opening through into the ravine. 
The cliff is nearly 40 feet high, all of gray and variegated sandstone with 
patcht'B of iron oxide. On the east side of the road east of the Arch is a 
small rounded hill of brownstone, the top of which is 40 feet above the 
road and about 75 feet above the creek The stone has some false 
bedding and patches of iron oxide and is somewhat shelly, yet there are 
small areas having a good texture and color. ~While there is some good 
stone here it could not be obtained without handling considerable inferior 
stone. At the east end of this rounded hill is an isolated pulpit rock 2() 
to 25 feet high and more than 20 feet in diameter. West of the wagon 
road, between the small rounded hill and the Arch, some variegated 
sandstone has been quarried, possibly 2,000 cubic feet in all. The quarry 
has been abandoned for several years. 
On Bear creek for a half mile or more above the Arch through the 
southwest quarter of Sec. 33 (21 N., 8 W.) and the northwest quarter of 
Sec. 4 (20 N., 8 W.) the Mansfield sandstone torms bold cliffs sixty to 
eighty feet in height. The stone is massive, yellow, gray and brown in 
color, contains much false bedding and many iron secretions. Small 
patches of good stone of uniform grain occur scattered through the defec­
tive rock. 
Near the section line on the north si,le of Sec. 4 (20 N., 8 W.) Bear 
creek has cut quite a narrow channel through the sandstone, which 
is massive, yellow, even grained, almost free from iron secretions and 
false bedding, and could he quarried to advantage on the north side of 
. the creek for bridge or foundation stone. 
The finest building stone in this valley is just north of the middle of 
Sec. 4 (20 N., 8W.) on the lower course of a small tributary known as 
Rattlesnake, where the stone has a light gray, nearly white color, and a 
medium, coarse, even grain. It outcrops on both sides of Rattlesnake 
just south of the small coal bank and in the horseshoe-shaped bluff 
across the neck between Rattlesnake and Bear creek. This is probably 
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one of the handsomest building stones in the county, but so far it has re­
eeived no attention. A very little was quarried for local use. The rock 
shows bedding planes at the surface six inches to ten feet apart, which 
are probably due to the influence of the weather, and in the interior it 
is no doubt massive. On the west side of the creek (Rattlesnake) sCluth 
from the coal bank, there is an acre or more of the stone with very little 
loose material overlying it, the stone being ten to fifteen feet thick. On 
the east side of the creek and on the horseshoe bluff the bed is twenty­
five to thirty feet thick and is overlain by a drab·colored shale and shelly 
sandstone. The base of the bed in all the exposures contains much iron 
pyrites and in places patches of shale, from two to four feet of the stone 
being injured by these substances. 
In a small tributary of Bear creek from the east, just over a narrow 
ridge north from the mouth of Rattlesnake, there is an outcrop of mas­
sive, cro~s·grained, ferruginous, yellow sandstone, hut it contains too 
many imperfections to have any commercial vaiue. 
At and below the confluence of Rattlesnake branch and Bear creek 
there is an outcrop of impure siliceous Lower Carboniferous limestone 
containing many geodes and fossil bryoz-oa. 
In the southeast quarter of the northeast quarter of Sec. 4 (20 N., 8 
W.) is a fine chalybeate spring in the-bed of the creek. A short distance 
ahove the spring is a small deposit of handsome yellow ochre, which oc­
curs in a layer three to four inches thick in the creek hank. It is said to 
form a heavier deposit, now concealed, a short distance up the creek. The 
sandstone and shales of the Coal Measures outcrop in several places in 
the southwest quarter of Sec. 4 (20 N., 8 'V.). In the northeast quar­
ter of the southeast quarter a short distance below the iron bridge a 
dark colored, carbonaceous ~andstone has been quarried by Mr. Gallo· 
way for local use in bridges and culverts. It is not a handsome stone, 
and is inferior to the Mansfield stone described above. yet it is better 
adapted to local use for rough bridge stone, as it is stratified and clln be 
quarried more cheaply in small quantities. Shales and clays of different 
kinds occur on both Bear creek and Rattlesnake in the southea.t quarter 
of Sec. 4 (20 N., 8 \V.). An impure, dark ~olored sandstone and ~hale 
outcrops at the cross-roads in the middle of Sec. 10 (20 N., 8 W.) and 
an impure, yellow-red and variegated sandstone outcrops 200 yards or 
more southwest of the cross-roads, hut it has no economic value. . 
Between Bear Oreek and Shaumee Oreek -There is an outcrop of Mans­
field sandstone in a small ravine in the south part of Sec. 27 and the f 
north part of Sec. 34 (21 N., 8 W.). The rock is exposed along both 
sides of the ravine for neavly half a mile, varying in thickness from five 
to thirty or forty feet. Much of it contains cross· bedding and streaks of 
iron oxide, yet small areas occur sufficiently free from these imperfections 
to furJji~h a good bridge stone for local use. 
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Near the middle of the west side of Sec. 27 (21 N., 8 W.) in the bot­
tom of the old canal bed is a small outcrop of shaly Riverside sandstone. 
Near the middle of the south part of Sec. 22 and the north part of 
Sec 27 (21 N., 8 W.) between the railroad and the river is an outcrop 
. of massive buff sandstone, which outcrops for nearly 200 yards along a 
bayou near the river with a vertical face twelve to fifteen feet high. 
There would be but a slight covering to remove for 100 yards or more 
back from the bluff. In placell the rock is seamless, ItDd so far as can be 
seen from the surface, perfectly uniform. In some places there are a few 
weather seams, along which is a thin coating of iron oxide, that has 
probably come from the diffused pyrite, which in some places has been 
in small grains which have oxidized in places, giving the stone a sort of 
salt and pepper appearance. SO!lle stone has been quarried at this place, 
probably 8,000 cubic feet or more, said to have been quarried by Jacob 
Strumpf, of Williamsport, for use in Covington. It is a promising loca­
tion for a quarry, as there is abundance of good, durable, buifstone that 
is apparently for the most part uniform in color and texture, and admir­
ably situated for quarrying, being close to the railroad and river, and 
having very little stripping. 
The sandstone outcrops in !!averal places along the railroad through 
tQe southeast quarter of Sec. 22 (21 N., 8 W.) as far as the mouth of 
Shawnee creek. 
Shawnee Oreek.-Large quantities of Mansfield sandstone are exposed 
along the lower course of Shawnee creek hetween Rob Roy and 1he river, 
but there is none of any economic value for a half mile or more from the 
river. There is a considerable area in the south part of Sec. 23 and the 
north part of Sec. 26 (21 N., 8 W.) in which the Mansfield sandstone 
has but a very slight covering of drift and soil, being exposed in many 
places. There being no opening!'! or stream channels cut through it, the 
character of the rock is uncertain. A drilled well just south of the section 
line in the northwest quarter of Sec. 26 (21 N., 8 W.) gives the section: 
Well _~ion near the mouth of SlIawnee Creek. 
Feet. Inches. 
Sand and soil ...................... :................. 
Sandstone, coarse (Mansfield). . . . . . . . . .. . . . . . . . .. .. . . .. 
Coal ................................................ 
Sandstolle, fine (Riverside) .... .... .... .... .... .... .... 
4 
38 
46 
1,( 
Total.... .... .... .... .... .. ...... .... .... .... .... 89 2 
In and below the small ravine from the southeast in the southeast 
quarter of Sec. 2:1 (2l N., 8 W.), the northeast quarter Sec. 26 and the 
northwest quarter of Sec. 25, considerable quantities of bJack fissile shale 
occur, in places being 25 feet or more in thickness. No sandstone of 
economic importance was observed in this part of the valley. Some of 
the shale might be utilized for the manufllcture of pavio!!' brick. 
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On 1ohe north side of Shawnee creek in the southwest quarter of Sec. 24 
(21 N., 8 W.) 1 about a mile from the river, there is a bold bluff of the 
Mansfield sandstone where a great ma8s (several thousand tons) of rock 
fell off the face of the bluff two years ago (in 1893), and now lies ln large 
boulders on the bank of the creek. The stone has a light buff color, 
with faint yellow bands following false bedding in places, and a me-
dium coarse grain, with here and there small patches of a fine con-
glomerate, the pebbles being no larger than wheat grains. On all the 
exposed surfaces, both the old moss-grown surface and that exposed by 
the recent fall two years ago, the rock is very hard-harder than the 
Mansfield stone in most of its outcrops. At the west end of the mass of 
debris and down stream from it the sandstone has considerable cross-grain 
and secretions of iron oxide. At and near the upper (east) end of the 
freshly exposed bluff the rock is. comparatively free from the iron secre-
tions, and almost so from the cross-grain. At this point good bridge 
stone and possibly good dimension stone could be obtained. "The clean, 
solid, massive stone is twenty to twenty-five feet thick, overlain by from 
one to ten feet of shelly sandstone and drift soil, and is underlain by a 
pyritiferous black shale. 
About 200 yards (about 500 by the creek) above the fallen rock re-
fe-rred to above, the sandstone has been quarried a little on each side of 
the creek, possibly 2,000 cubic feet or more. The stone is light gray 
and buff in color, and in a few places nearly white. In some places are 
small dark-colored specks of oxidized pyrites giving the stone a salt-and-
pepper appearance. A few small streaks of fine conglomerate oceur, but 
do not seriously mar the stone. Some nice stone could be obtained at 
these openings. 
On the west side of the wagon road, 100 yards north of the iron bridge 
over Shawnee creek, in the southwest quarter of Sec. 24 (21 N., 8 \V.) 
is a large deposit of calcareous tufa (locally called "marl"), which has 
been quarried for lime-burning. It occurs in regular stratified layers two 
to ten inche~ thick, and has been quarried to a depth of twelve to fifteen 
feet over an area of 600 square feet or more. The bottom is not exposed 
and the total thickness of the deposit is not known. The stone, while 
having an open, porous texture, is firm, and has a semi-metallic ring. It 
seems a little strange that more of this stone has not been burnt into lime, 
as it is easily quarried, as its porous texture renders it easily burnt and 
as wood is abundant. It would furnish a remarkably pure lime, and it is 
only a mile frJm the C. &. I. C. Railway, and in a region almost devoid 
of limestone. It is said that plasterers object to its use because "the 
white coat mixed with it is so tough." This stone wil(be used with 
profit sometime. 
Deposits of tufa similar to this but in smaller quantity occur in many 
places throughout the region, where small springs emerging at or near 
Ji 
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the base of the Mansfield sandstone, deposit the lime carbonate, the 
d~p'18it in many places taking place at the present time. There is at 
present no spring at the deposit mentioned above, but probably was at 
the time of the deposit of the tufa. There is a similar but smaller de­
posit on the north side of the creek 240 steps above the wagon bridge. 
Alung Shawnee creek between the wagon bridlZe in the southwest quar­
ter of Sec. 24 (21 N., 8 W.) and the confiuence of Big and Little Shawnee 
creeks in the northeast quarter of Sec. 25 (21 N., 8 W.) the light gray 
and buff' colored Mansfield sandstone outcrops in several places, lying 
unconformably on the Riverside sandstone, which in some places is ex­
posed in bluffs 20 or 25 feet high and in other places, close by, lies below 
the level of the valley. 
The Mansfield sandstone outcrops along Big Shawnee creek for a 
quarter of a mile above its confluence with Little Shawnee. Black pyri­
tiferous shale with thin layers of coal are exposed along the I1reek bank 
at the base of the eandstone for nearly 100 yards above the confluence 
, of the two creeks. Near the upper limit of the sandstone on Big Shaw­
nee creek in the southwest quarter of Sec. 19 (21 N., 7 W.) the stone has 
been quarried to some extent (possibly 500 cubic feet) for local URe. The 
quality is sufficient to guarantee a more extensive production, as the stone 
is comparatively even-grained, homogeneous in texture, and nearly so 
in color through considerable areas; some being a light gray, some a buff 
color. The natural exposures show a smooth face, even grain and sharp 
corners. Good bridge stone and probably good building stone could be 
obtained here. 
On Little Shawnee creek the Mansfield sandstone outcrops for nearly 
100 yards above its confluence with Big Shawnee in a ledge 15 feet thick. 
A short distance below where the wagon road west from Rob Roy crosses 
the creek the Mausfield sandstone ends and the uriderlying shaly River­
side sandstone begins. 'Where the road crosses the creek the latter stone 
forms a bluff 40 or 50 feet high, but it has no economic value. 
Through the middle of Sec. 30 (21 N., 7 W.) there is no rock exposed, 
the slopes being covered with drift material. In the southeast qua.rter of 
Sec. 30 is an exposure of 12 feet or more of light gllay and yellow-colored 
}IaDsfield sandstone which has been quarried to some extent at what is 
known as·the Barney Brown quarry. Some of the stone was used for 
bridges in the vicinity and some was used in Mr Brown's stone house 
in the southeast quarter of Sec. 30 (21 N., 7 W.) close to the quarry. 
This house is said to have been built more than 50' yeal'!! ago, and 
the mortar has washed out from between the stones, thus giving the 
building a kind of dilapidated appearance, yet the stone shows no signs 
of decay. A little more care in selecting the colors might have produced 
a happier effect. The sandslone outcrops for nearly one-fourth mile south 
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'Of the quarries, but contains too much iron oxide and false bedding to 
have any value. . 
There is a small outcrop of shaly Riverside sandstone on the south side 
-of the creek in the northwest quarter of Sec. 23 (21 N., 8 W.) near the 
middle of the section. Small exposurES of the eame stone occur at inter­
vals through the south part of Sec. 14 and the north part of Sec. 25 (21 
NO' 8 W), and there are large outcrops of it along both sidts of Big 
Shawnee creek north of Rob Roy through the north part of Sec. 30 and 
the south part of Sec. 19 (21 N., 7 W.). From less than half 9. mile 
east of Rob Roy to the head of Bi.g Shawnee creek no rock exposures 
were observed, 1'he valley and bordering slopes being covered with glacial 
-drift The valley is very shallow, the creek appearing to flow over a 
gently rolling plain. On Little Shawnee creek there is a bold cliff of 
the Lower Carboniferous (Riverside) sandstone less than a quarter of 
a mile above its confiuence with Big Shawnee. In the southeast quarter 
of Sec. 30 the Riverside sandstone outcrops underneath Mansfield sand­
stone and again in small quantities up the creek from the Brown quarry 
in the northwest quarter of See. 32 (21 N., 7 W). Abovethii the crt?ek 
'Was not explored, citizens reporting no rock outcrop of a'ny kind 
Nave Branch.-The lower course of Nave branch, which runs nearly 
parallel with Shawnee creek, has no rock expo!;ed. It occupies a wide, 
shallow, dry, valley bordered by low gravel hills. North of the branch 
on the east side of the Wabash C" The Towpath") Railway is a quarry in 
this gravel deposit from which large quantities have been shipped, having 
been taken from 12 acres or more to the depth of 12 to 15 feet. 
The first rock observed in place in ascending Nave branc):! is near the 
middle of' the north side of section 21 (21 N., 8 W.) just west of the north­
south wagon road, where a coar"e yellow sandstone (Mansfield) is exposed 
three to six feet. East of the wagon road the thickness of the exposure 
increases to 15 feet. About 50 yards east of the road the stone has been 
-quarried a little for local use, but the inferior quality will never justify 
more than a local usage. 
The sandstone outcrops at intervals for a mile and a half further up the 
-creek into the southeast quarter of Sec. 18 (21 N., 7 W.), 'in places the 
rock being concealed and in places the sandstone being almost entirely re­
placed by a black shale. The shale* outcrops in large quantities in the 
northeast quarter of Sec. 24 (21 N., 8 W.) where it contains some coal, 
small quantities of which have been mined. 
Just east of the C. &; I. C. Railway in the northeast quarter of the 
'northwest quarter of Sec. 19 (21 N., 7 W.) is another sandstone quarry 
from which probably. ]0,000 cubic feet of sandstone have been taken. 
Part of it has been used in constructing the stone culvert filr the railway 
,. See the preceding report by .the State Geologist for particulars. 
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across Nave branch. The stone is gray and buff in color and has a few' 
irregular seams and has been quarried to a depth of 10.feet.. The strip­
ping is too heavy (six to ten feet) to permit much sto'ne to be quarried 
here with profit. There is an exposure of Lower Carboniferous sandstone 
(Riverside) beginning t>ast of this quarry and continuing for a quarter of 
a mile or more. More than a quarter of it mile east of the quarry in the 
southeast quarter of Sec. 18 (21 N., 7 W.) is a low ledge of the Mans­
field stone, the most eastern exposure observed on this branch. It con­
tains too much iron oxide and false bedding to be of any value. 
No outcrop of the Mansfield stone was ohserved between Nave branch 
and Attica except a slight exposure near the middle of the west half of 
section 18 (21 N.,7 W.). 
Between Attica and Riverside.-No sandstone was observed to outcrop' 
in the town of Attica, but a very short distance northeast of the town in 
the northeast quarter of Sec. 5 (21 N., 7 W.) there is a small exposure 
of shelly Mansfield sandstone of no commercial imporfance. 
Along a small branch from the south in the south half of Sec. 33 (22' 
N., 8 W.) large quantities of sandstone (Mansfield) have been quarried 
from one of the largest sandstone quarries in this part of the State. The 
stone has been quarried on both sides of the ravine for more than a 
quarter of a mile. through a thickness varying from 12 to 25 feet and 
back into the hill until the expense of stripping became too great to make 
further quanying profitable. The aband,oned quarry face shows five to 
12 feet of glacial drift and a like thickness of loose shelly sandstone 
overlying the marketable stone, which is yellow to yellow-brown and 
greenish-gray in el)]or with small dark specks of iron oxide scattered 
through it. It is in thin layers at the top of the bed, becoming heavier 
toward the base, the bedding seams apparently having been opened by 
the weathering agencies. 
There was formerly a switch run into this quarry from the Wabash 
Railway which passes close to the north end of the quarry, but the switch 
has been removed and the quarry abandoned for many years. Nothing 
definite could be obtaiued in regard to the history of this quarry, as 
to when it was opened, or when closed or the amount obtained, etc. 
The sandstone outcrops along this ravine for a half mile south of the 
quarry, btlt the greater part of it has no economic value. Immediately 
south of the south end of the quarry the sandstone is very cross-grained 
and ferruginous, but less than a quarter of a mile further south the cross­
grain disappears and some nice even-grained sandstone occurs, suitable 
for building purposes. There is a small outcrop of the underlying Lower 
Carboniferous sandstonp, and limestone near the middle oj the south half 
of Sec. 33 (22 N., 7 'V.), At the mouth of a small triontary ravine from 
the east along this outcrop are three small chalybeate springs that emerge 
at the contact of the Mansfield sandstone with the Lower Carboniferous. 
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The base of the sandstone here contains much pyrite which probably fur­
nishes the iron for the spring@; the upper part of the bed (12 to 15 feet) 
-contains good bridge stone. 
For 150 yards or more along the Wabash Railway northeast from 
'Where it crosses the ravine above mentioned the road is cut six to ten 
feet into the shelly imperfect yellow Mansfield sandstone. 
At the north end of this rock cut in the small ravine from the southeast 
is all outcrop of the Mansfield sandstone which extends only a short dis­
tance above (south of) the railway until it is replaced by the underlying 
rocks. As it does not occur north of the railway, it would appear as 
though the stone occurred at this place in an eroded channel in the Lower 
Carboniferous rocks. 
No other outcrop of the coarse grained Mansfield sandstone was ob­
served between the last mentioned and Turkey run above Riverside. 
The Lower Carboniferous, Riverside, sandstone outcrops in many places 
through sections 27, 26, and 25 (22 N., 7 W.), and has been quarried in 
several places 
Riverside Postoffice (Independtmce Station).-At Riverside postoffice in 
the northeast quarter of Sec. 26 (22 N., 7 W.) are two large sandstone 
quarries, one of which is not in operation at present (1895). This is an 
entirely different rock from the Mansfield stone, both in its lithologic 
(Jharacter and its geologic position. It belongs in the Lower Carboniferous 
system, and is named from this locality where ~here is a good, accessible, 
typical exposure. 
It oorresponds lithologically with the Knobstone group near the base 
~f the Lower Carboniferous, and possibly belongs to that group, but not 
tlnough areal or paleontologic work was done to definitely determine its 
. positi(Jll in the geologic column' further than that it is Lower Carbonifer­
ous, and lies unconfoqnably below the Coal Measures. * 
It is a very fine-grained sandstone, blue on a fresh surface, weathering 
buff to dark gray on long exposure. It is quite evenly stratified, iu 
many places on natural exposures the stratification planes becoming 
quite abundant, even grading into shale. In the quarry there is a little 
shelly material at the top, below which the stone occura in layers 16, 17, 
18, 19, 20, 22, and 42 inche~ thick, with thinner layers near the top of 
the quarry. The stone works easily and splits nicely, either with the 
bedding or across the grain. The layers are loosened from the floor by 
wedges, and can then by drilling a series of holes along the desired line 
Qf break and inserting wedges (plugs and feathers) be split almost as 
straight and even as if sawed. A steam drill is used for making the 
holes, and formerly all the stone was so wedged off; but recently the 
Knox blasting system has been used with a little saving of labor and 
" It has been referred to in former State reports as the Chester sandstone. but sufficient 
..vidence was not found either in the report.. or in the field to justify such a classification. 
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increased injury to the stone. The company intends using the Githens: 
system the coming season. Owing to the homogeneous fine grain th& 
rock will take a very smooth finish, and can be used for delicate carving 
and tooled work. * 
The average thickne~s of the marketable stone is about fifteen feet, 
and the maximum thickness of the quarry face twenty-seven or twenty­
eight feet. The quality of the stone improves as the quarry is worked 
further back into the hill; that is, there is more of the blue stone, which 
commands a hetter price than the buff, and there is less shelly sandstone, 
but the overlying glacial material iucreases in thickness 
A chemical analysis of this stone, made for the Survey by Dr. H. H. 
Ballard at Rose Polytechnic Institute, shows its composition to be as­
follows: 
Analysis of Riverside Stone. 
Per Cent. 
Insoluble residue ............................ : .. ,........... 93.16 
Alumina (AI, 0, )......................................... 1.60 
Iron oxide (Fe. 0. ) ....................................... 2.69 
Lime (CaO) ... .... .. .... .... .... ...... ... .... .... .. .... .... .13 
Total. .................... " ........................ 97.58 

While the iron was determined as ferric oxide, as is customary, it does 
not exist in the stone as sJ,lch, but as diffused carbonate and possibly some 
sulphide. It is probably this protoxide or lower oxide of iron that gives 
the fresh stone its blue tint, and its oxidation into the higher or sesqui­
oxide form that gives it the buff tint. This is a partial element of weak­
ness in the stone, but not a serious one, as the iron is present only in 
small quantity and is finely diffused, so that it undergoes a gradual oxi­
dation without serious injury to the stone; in fact, where the stone is 
placed in a dry position, as in the walls of buildings, this oxidation is a 
process of centuries, simply causing the stone to "mellow" with age The 
only other element of weakness in the stone is the alumina which is liable 
to absorb water and cause the stone to burst on freezing, but this is not 
present in sufficient quantities to he a serious injury to the stone, for 
while the percentage is higher than in the 'Mallllfieid stone it is much 
lower than in many sandstones famed fi)r building stone. [See tables in 
final chapter for comparison.] 
The microscope shows [See Plate 11] the occurrence of many angular 
quartz grains, which make up the bulk of the insoluble residue, some 
muscovite, biotite, feld!1par, calcitR, and limonite. The stone is much 
"The workmen state that the stone has a peculiar action on the tools, viz., the smooth­
edged drove nod splitting chisels soon becoming toothed by use. This stone is known to> 
some extent locally 8S freestone. not within the meaning eommonly assigned to freestone, 
namely, a etone that works freely in all directions. but because it is supposed to contain. 
many impurities. 
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finer grained than the Mansfield stone, the average size of the grains 
being 0.07 millimeters in diameter, the largest measuring 0.13 mm. (see 
p. 204 for comparison). The constituents are intimately mixed, making 
the stone homogeneous throughout. 
Crushing tests made on this stone for four specimens gave a strength 
of 6,000, 6,090, 6,100 and 6,800 respectively. t This, as will be ob-
served from consulting the tables in final chapter, is about the average 
for common sandstone. 
1 
Absorption tests on two specimens o.f the blue stone gave 4.8 per cent. 
· and 6.~ per cent. respectively, and on the buff stone 5.8 per cent. and 
6.1 per cent. 
The homogeneity of the Riverside stone, its pleasing color, the smooth 
finish of which it is susceptible and its adaptability to fine carving, will 
no doubt cause an increasing demand for this stone as its properties be-
come better known. 
Stone in small quantities is said to have been quarried here fifty years 
or more ago. Quarrying on the present enlarged scale has been carried 
on since 1887, when the quarry now in operation came into possession of 
the present company, Guyer, Burchby & Co. It has been worked over 
an area of about three acres, yielding an average thickness of about twelve 
feet of sound stone. · 
It has been shipped to Lafayette, Indiana; Decatur and Peoria, 
Illinois; St. Louis, Missouri, and Detroit, Michigan, more going to La-
fayette than to any other point. At Lafayette it bas been used in the 
High School building, in the electrical building at Purdue University, in 
many private dwellings and in the Brown-street bridge. 
There is another quarry belonging to the Riverside Stone Co., a quar-
ter of a mile west of the Guyer, Burchby & Co. quarry in the same bed 
of stone, which differs little in quality, but there is much more of the 
loose shelly stone attbe top, making much more waste material to handle, 
so much in fact that it is doubtful if much more stone could be lifted with 
profit. Considerable stone has been taken from this quarry, the exca-
vation being larger than at the other quarry; and it bas apparently been 
well equipped for work; the stone was sawed into trimmings and dimen· 
l!lion stone in a mill located at the quarry. It is not in operation this 
year (1895). 
There is a great deal of Riverside stone exposed along the Wabash 
Railway both east and west from the Riverside quarries, and while in 
t Mr. Howe, of Rose Polytechnic Institute, who tested the stone, states that the speci-
mens" although appearing quite true in surface were found to be quite the contrary when 
placed upon a steel plate. Not over 75 per cent. of the area was in contact with the plate in 
any case." So that the above probably represents considerably less than the maximum 
strength of the stone. 
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many places it is shelly and crumbling on the weathered surface, yet in 
a few places it is sufficiently sound to indicate fairly good building stone. 
Turkey Creek.-TurKey creek is a small tributary of the Wabash east 
of Riverside in sections'19, 30, and 29 (22 N., 6 ,V.). Its lower course 
is in the Riverside sandstone, and the upper part in the Mansfield sand-
stone The latter stone in this valley has no commercial value, being 
thin-bedded to shaly, containing much ir~m oxide and disintegrating on 
exposure. It rests unconformably on the Riverside stone, the accom-
panying figure (Fig. 4) showing where it has filled in an old erosion 
Fig. 4. Section showing the contact of the ca,·boniferous and Lower Carbonife?'OUS 
rocks on Turkey C1·eek. 
A-Riverside sandstone (Lower Carboniferous). 
B-Mansfield sandstone (Coal Measures). 
C-Basal conglomerate. 
channel The Riverside stone where observed in this valley is too shaly 
to have any value 
Grindstone Greek -Grindstone creek is another small tributary of the 
Wabash lying east of Turkey creek and nearly parallel with it, in sec-
tions 20, 21, and 28 (22 N., 6 W.). The rock exposures are similar to 
those on Turkey creek, but there are larger exposures of the Mansfield 
sandstone. It outcrops almo'lt continuously from the section line near 
the middle of the west side of the southwest quarter of Sec. 21 (22 N., 
6 W.) south to within a quarter of a mile of Rr)bert's postoffice in the 
middle of the south side of Sec 28 (22 N., 6 W.). None of the stone 
along the creek so far as observed ha~ any economic value. South of the 
wagon bridge in the northwest quarter of Sec. 28 (22 N., 6 W.) there is 
some fairly good stone, but it is covered by too much waste material to be 
quarried with profit. Some stone has been quarried on the hill west of 
the creek in the middle of the west half of Sec. 20 (22 N., 6 W. ). 
The best outcrop of sandstone in this part of the county is on the flat 
east of Grindstone creek in the middle of Sec. 21 (2·l N, 6 W.) at Mr. 
Martin's stone quarry, where stone was obtained for the wagon bridge 
over Flint creek and where some has been quarried ft>r foundations. It 
has been worked to a depth of six or eight feet, but no opening has pene-
trated to the bottom of. the bed ~o that the total thickness is unknown. 
The prevailing color of the stone is light gray, in places stained a yellow-
brown. It occurs in somewhat regular layers two to three feet thick. 
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There is, in places, no stripping, in some places a few inches of soil and 
shelly sandstone, but the cost of stripping over several acres would be 
very slight. If this stone should prove to retain its homogeneity through 
any considerable thickness it would be a promising opening for a quarry. 
This deposit apparently rests unconformably on the Lower Carbonifer­
ous rocks and has a northeast-southwest trend, extending southwest prob­
ably to Grindstone creek, and outcropping only a hundred yards or so 
northeast of the quarry. This appears to be the eastern limit of the Mans­
field sandstone on the south side of the Wabash river. Small isolated 
patches may occur in places along the western part of Tippecanoe county, 
but none were reported and the region was not traversed. 
The Riverside sandstone, in some place~ more calcareous, in others 
more shaly than at Riverside, outcrops along the lower course of Flint 
creek. On the south bank of the Wabash river a half mile or more 
below the mouth of Flint creek in the Burnett reservati.on is a large de­
posit of broken chert known as the Flint quarry, which has been quar­
ried in large qUllntities and shipped to Lafayette and elsewhere for road 
material. It was formerly loaded on flat-boats and shipped on the Wa­
bash river. It is now (1895) shipped by rail. 
THE NORTH SIDE OF THE WABASH RIVER. 
The area of the Mansfield sandstone north of the Wabash river is prac­
tically limited to WarrE'n county. * It outcrops along the river bluffs in 
many places from Black Rock on the east~rn border of the county to the 
muuth of Red wood creek well to the west side of the county There are 
also numerous exposurt's along the tributaries from the nurth, as Little 
PiNe, Kickapoo, Pine, Rock and Redwood creeks. The upper limiTS of 
the deposits on some of these creeks is not clearly defined, being con­
cealf'd by the heavy bed of overlying drift. This is especially true on 
Kickapoo crerk. In the eastern part of the county the northern limit of 
the formations in the creek basins is near the tops of the hills, where it 
is replaced by the underlying Lower Carboniferous rocb; in the western 
part of the county the northern limit is at the base of the hills, where it 
disappears beneath the overlying rocks of the Coal Measures. 
The irregularities of the outcrop in the eastern part of the county are 
largely due to unconformity by erosion at the base of the deposit, that 
is, previous to the deposit of Mansfield sandstone, there had been an ele­
vation and erosion of the land followed by a depre8sion of this area when 
"'Tippecanoe county was not traversed and it is possible that small exposures of the 
sandstone may occur in tha,t county, but ifso they are isolated from the main body. Some 
of the county reports mention its occnrrence, but give no l<:;calities. 
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the Mansfield sandstone was deposited in the eroded channels and ine­
qualities of the old land surface. Particular instances of this uncon­
'formity are mentioned on the following pages. 
In Sec. 27 (20 N., 9 W.), across the river. from Covington, between 
the I., B. & W. railway and the river, are several small quarries in the 
sandstone of the Coal Measures. Sandstone has been quarried here at 
intervals for several years, but the stone is of inferior quality and has 
never had more than a local use and probably never will. In most places 
it is very thin-bedded, grading into shale, and aqsociated with consider­
able quantities of shale. E'l.st of the quarries apparently the black shale 
replaces the sandstone entirely, forming a very heavy bed containing 
much iron pyrites and SOIDe coal. 
Northwest from these quarries along the railway is a heavy bed of 
gravel, from which large quantities ha'Ve been shipped. It will no aoubt 
continue to furnish gravel fhr many years yet. 
Redwood Oreek.-Sandstone of local value outcrops below (southwest 
of) Redwood creek, but it an belongs to a higher horizon than does 
the Mansfield sandstone, and is interspersed with productive beds of 
<loa\. In the southwest quarter of Sec. 3 (20 N., 9 W.) is a deposit of 
Carboniferous sandstone that has had a local use for grindstones. 
The Mansfield sandstone outcrops in bold bluffs' 40 to 50 feet high 
along the lower course of Redwood creek, in sections 1 and 2 (20 N., 
~ W.) and Sec. 35 (21 N., 9 W.). It varies from light gray to yel­
low in color, contains much segregated iron, many, lenticular shaly 
patches. and is in most places, more or less, cross-grained. Owing to 
these defects, it is doubtful if the stone will ever have more than a local 
use. There are small areas af good stone, strong, durable, and homo­
geneous, but all such occurrences grade rapidly into imperfect stone, 
both laterally and vertically. 
Small quantities of stone have been quarried above the wagon bridge 
in the northwest quarter of Sec. 1 (20 N., 9 W.). Stone from the im­
mediate vicinity was used in the abutment at the east end of the bridge 
above mentioned. The abutment at the west end is the rock in situ. 
This bridge was constructed in 1876, and the rock as yet is unaffected by 
the weather, except in being discolored, as it darkens on exposure. 
At the" Hanging Rock," about a quarter of a mile above the bridge, 
the cliff is undermined by the creek, the upper part jutting out 15 or 20 
feet over the water. The stone at this point contains many reticulated 
veins of iron j the sandstone between tbe veins standing out in relief 
gives the face of the cliff' a very picturesque appearance. It has been 
referred to by a previous writer as the" Pictured Rocks." 
The sandstone disappears beneath the creek bed near the middle of the 
north half of Sec. 35 (21 N., 7 W.), and is succeeded by a bed of black 
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limestone that would furnish a. black ma.rble of fair quality. The bed is 
three feet thick where exposed on the creek bluff and it is apparently 
solid; where exposed in the creek bed a few yards above there are two 
layers eight and ten inches thick reepectively. 
The effect of the weather on the outcrop appears to be (l) to change 
the coal·black color to a dull gray, due no doubt to loss of bitumen 
and (2) to cause the 'opening of the joints. Otherwise the stone with­
stands the weather much better than most black limestone. No use has 
ever been made of this stone as far as known. It is underlain by a bed 
of black flhale 15 to 20 inches in thickness that lies unconformably on 
the Mansfield sandstone. The sha)e is very pyritiferous and contains 
many secretions of clay ironstone, etc. 
There is a small eKposure of sandstone up the creek ( east) 100 yards 
or so from the marble, and another small exposure more than a half mile 
further north in the northeast quarter of Sec. 26 (21 N., 9 W.), above 
which the slopes are covered with glacial drift. 
Rock Creek.-No exposure of the sandstone was observed between Red· 
wood and Rock creeks, the low bluffs being covered with drift and the 
river bottom with alluvium. 
On Rock cr~k the lowest outcrop observed is in the north part of Sec. 
29 and the south part oiSec. 20 (21 N., 8 W.), where for nearly half a 
, mile along the creek theri'l are bold jutting cliffs of gray and yellow sand­
stone, twenty to twenty-five feet thick. At the mouth of a small tributary 
from the north, known as Rattlesnake, where the stone has been quarried 
in sma.ll quantities, the opening shows fifteen to eighteen f~et of fairly 
good stone, which has a nearly uniform gray color, and occurs in irregu­
lar layers from three to thirty inches thick Bridge and foundation stone 
might he obtained here sufficient to supply the local demand. On the 
south side of the creek, a hundred yards above the quarry, the base of 
the sandstone cliff contains a layer of coarse conglomerate and lenticular 
masses of coal. A similar exposure occurs on the same side of the creek 
200 yards or so below the quarry, where the conglomerate occurs in ir­
regular masses an inch to three feet thick, with streaks of coal two to 
three inches in thickness. At the base of the conglomerate" are a number 
of nodular masses of clay ironstone, four to eight inches in diameter, and 
containing imprints of many fossil leaves remarkably well preserved. 
The Mansfield sandstone outcrops more or less continuously for more 
than two miles above the quarry mentioned, nearly to the Wabash Rail­
road, in the south part of Sec. 7 (2l N., 8 W.). About the middle of 
the west aide of Sec. 20 (21 N., 8 W ) is a considerable quantity of cal­
careous tufa deposited on the face of the sandstone clift', large boulders 
from which have broken off and now lie scattered along the creek bank. 
Lime for local use might be burned from this tufa. 
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Through the northeast quarter of section 19 and the south part of 8ec. 
18 (21 N .• 8 W.) there is considerable shale accompanying the sandstone, 
both underlying and overlying it. It apparently overlies it unconform-
Firl. 5. Section on Rock Creek, Warren County, Indiana. 
B-Mansfield Sandstone. 
C-Black Shale. 
D-Black Limestone tMarble). 
ably, as shown in the accompanying fi!!ure (Fii!. 5). In this overlyillg 
shale, just north of the wagon road in the southeast quarter of Sec. 18 
(21 N., 8 W.), near the top 0 f the Ol1 tcrop is a bed ot' black limestone, 
somewhat similar to that mentioned on Uedwood creek, but not so com­
pact and uniform in texture. Small quantities of black marble might be 
obtained, but the outcrop would not promise it in commercial quantities. 
Sandstone of inferior quality hItS been quarried in small quantities in the 
ravine from the northeast at the upper end of the sh!l,]e hlijff in the south­
east quarter of section 18. The sandstone above this point has but little 
economic value, 8V'en for local use. 
BiWween Rock Greek and Williamspo1i.-For a mile or more above Rock 
creek, toward Williamsport, there is but little sandstone exposed, the 
broad river bottom merging gradually intI) the gentle drift,covered 
slopes of the highland. There are a few small exposures of shelly sand­
stone along the small tributaries, known as Dry branch and Clear branch, 
in sections 20,21,16 and 17 (21 N., 8 W.), but none of any economic 
value. Wells in that ltrt'a penetrate 8andstone after passing through a 
thickness of drift varyillg from eight to thirty feet or more. 
Bflginning on the north side of Sec. 22 (21 N., 8 W.) and continuing 
along the river bluff, outcropping the greater part of the way, to the 
town of Williamsport, is a heavy ledge of Mansfield sandstone. In the 
ravine in the north part of Sec. 22 and the south part of Sec. 15 (21 N., 
8 W.) the stone has;' brown to red-brown color, but it is very cross­
bedded and more or less shelly throughout, and has little if any commer­
cial value. North of the road, in Sec. 15, the stream has cut a channel 
or gully in this brownstone six to ten feet deep and three to ten feet wide 
for 200 y~rds or more. On the south side of' the road the broWDsbme 
outcrops about 200 yards, beyond which the bluff is covered with gravel 
and sand. Through the southeast quarter of Sec. 15 (21 N., 8 W.) and 
the northwest quarter of Sec. 14 the gray and buff sandstone outcrops in 
considerable quantities between the wagon road and the river. The many 
~mall watercourses cutting back into this bluff give the sandstone ledge 
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a very sinuous course. The bluff was not followed through its whole 
length, but where observed it contained too many iron secretions and 
lacked the necessary homogeneity to make it valuable for building stone. 
At the mineral spring in the south part of Sec. 11 (:21 N , 8 W.) the 
bed of sandstone is 35 to 40 feet thick, and rests unconformably upon 
a bed of black and drab-colored shale. · The base of the sandstone is 
very ferruginous, the iron oxide probably being oxidized iron pyrites from 
which the spring derives the iron with which it is charged. The ferru-
ginized water-soaked base is soft and partially disintegrated, but the upper 
part is hard and firm. Between the spring and the town the massive 
sandstone forms a ledge near the brow of the bluff, from which massive 
boulders have broken away and lie strewn along the slope Stone has 
been quarried in small quantities from this ledge in several places. 
Williamsport Quarry-The quarry of the Williamsport Stone Co. is on 
the south bluff of Fall creek, at the school-house, near the middle of the 
town of Williamsport. The quarry has been opened for many years, 
said to have been fir~t used about 1840, but it was in May, 1893, that th!l 
present company began work on a large scale with modern machinery. 
Previous to this date it had been worked at intervals by hand to supply 
the loeal trade. The stone at Williamsport belongs to the Mansfield forma-
tion and rests unconformably upon a bed of carbonaceous, partly con-
glom.-ratic shale. The sandstone at the quarry is 50 teet thick at one 
end of the quarry, being clean, solid, massive stone through the entire 
thickness, Hcept two or three feet of s~il and somewhat shelly rock at 
the top. At the other end of the quarry the shelly rock extends through 
two channel cuts to a depth of 10 or 12 feet. On the best face there are 
seven channel cuts, each about six feet thick. The natural rock face at 
the west end of the quarry is more even, firm and regular than the chan-
neled face. The only markings on the 50-foot face are a few incipient 
weather seams parallel with the bedding, all indicating a stone of 
remarkable homogeneity, which, h'lWever, is local, as at the east end of 
the quarry there is considerable shaly material, and the natural exposure 
near the end shows local variations in texture. Less than 1 Ofl yards 
west of the quarry the outcrop in the creek bank above the fall shows 
several feet of shelly and very cross-grained stone. 
The stone has a buff color, and when first quarried bas a yellow tint~ 
but on drying becomes much lighter, ending in a light gray or taint buff 
in the seasoned stone. The chemical analysis shows it to be highly 
siliceous. ' 
Chemical Analysis of the Williamsport Stone. 
Per Cent. 
Residue insoluble in HCl ................................. 98.57 
Ferric oxide (Fe 20 3 ) • • • . • • . . • • . . • • • . • • • • . • • • • . • • • • • • . • • . . 0.65 
Alumina (Al 20 3 ) ...................................... , . 11.05 
Lime (CaO) .............. •.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0·2 
Total .... · ...................................... 99.29 
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The insoluble residue is white and consists mainly of quartz, but not 
entirely so, as the microscope shows the presence of feldspar fragments. 
The feldspar is mostly microcline, and '\Yhile not abundant occurs in 
appreciable quantity. Muscovite, limonite, zircon, and rutile are also 
distinguishable in small quantities in the microscope. 
The quartz grains are smaller than in the brownstones, the average 
size, being .19 millimeter in diameter, and the largest .32 millimeter. 
The grains are all sharply angular and in some places are bound together 
by a silicious cement. In some instances the silica appears to be a sec­
ondary enlargement of the quartz orystals upon which it is deposited. 
Possibly ten per cent. or more of the quartz shows that it has been sub-' 
ject to strain. This, along with the occurrence of the microcIine, is sug­
gestive of the probable derivation of at least part of this material from a 
region of metamorphic rocks. 
The stone when green is soft, easily cut or broken, but hardens on sea­
soning. It is channeled one way in the quarry (using the Bryan chan­
neler), while the blocks are separated the other way by using the Knox 
system of blasting. The large blocks are then lifted from the quarry and 
placed in the saw mill and sawed while green. 
The stone is used for dimension stone, bridge stone and rubble. The 
product for 1894 was 111,000 cubic feet, proportioned as· follows: build­
ing stone, 45,000 cubic feet, bridge stone, 11,000, and rubble, 55,000 
eubic feet. The market is mostly along the Wabash Railway between 
Toledo, Ohio, and Taylorville, Ill. The Methodist church erected in 
Williamsport last Bummer (1895) was constructed of the Williamsport 
stone. 
Between Williamsport and Attica no sandstone was observed on the 
north side of the Wabash river. In the river bluff are considerable ex­
posures of Lower Carboniferous drab-colored sandstone and. shale corre­
sponding in position to the Riverside sandstone described above. Small 
quantities of limestone are associated with tMs sandstone in the vicinity 
of Williamsport, but it has no economic value!. The formation is in most 
places too shaly to have any value, but in a fuw places it has been quar­
ried for building stone, the most productive ipoint being on the wagon 
road a quarter of a mile northwest of the brMge at Attica, where it has 
been quarried for several years by Jacob SchtJidt. The product is partly 
useu in Attica and vicinity and part shipped to points in Illinois along the 
Wabash Railway. . I 
Pine Creek Valley.-The lower course of Fine creek is in the Lower 
Carboniferous rocks, the middle and upper coUrse as far all Rainsville and 
beyond, in the Mansfield sandstone, and still further north, again in the 
Lower Carboniferous rocks; about the headwaters, however, the rocks are 
mostly concealed by the glacial drift. There ilj but little of the Mansfield 
stone in this valley of much value as buildi,g stone, yet stone of good 
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quality occurs in a number of pidcea, and in mRlly places it is adapted 
for local use as a bridge or foundll.ti!Jn stone. 
The Riverside, or Lower Carboniferous, sandstone forms some bold 
cliffs along Pine creek both ab'lVe aud helo\v the mill pond in the past ~ide 
of section :m (2t N., 8 W,) about a mile from the mouth of the creek. 
The outcrop just below the dam is 60 feet thick, the stone lying in regu­
lar, evenly bedded layers two til f"ur inches thick at the top and 2\1 or iiO 
inches at the base. [t has a blue tillt more pronounced thap in most 
localities where this stone occurs. It has beeu quarried in small q uanti­
tiel and possioly will be in larger quantities. At this point, near the mill 
pond, it is overlain by a heavy bed of excl-'llent gravel and the stone 
could be quarried economically only by making use of the gravel at the 
same time, which might well be done. The stone has been quarried in 
small quantities both up and down the creek from the dam. The outcrop 
continues for nearly two miles above the dam. 
A small outcrop of the Mansfield sandstone occurs on the wagon road 
along the border of the French reserve in the southeast quarter of Sec. 
36 (22 N., 8 W.) where it has been quarried in small quantities. The 
stons is too imperfect to have more than a local use. 
In the northwest quarter of Sec. 35 and the southeast quarter of Sec. 
27 (22 N , 8 W.) on the west side of the creek is a heavy deposit of the 
Mansfield sandstone 25 to 40 feet in thicknel!s. It occurs in regular lay­
ers 8 to 30 inches thick, in some instances with a thin layer of shale or 
clay between the layers. In one place there is a lenticular mass of blue­
black ~hale 10 to 15 feet thick inclosed in the sandstone. The sand­
stone resembles that in the Bernhart quarry described later, but is 
less unitorm and even in texture, in places showing much cro~s grain. 
Near the upper end of this cliff in a small ravine from the west, on the 
land of Mr. McCabe some stone has been quarried for local use. The ex­
posure is 18 to 20 feet thick underlain by hlack shale. The stone is yel. 
low and li~ht gray in color and comparatively uniform il1 texture and 
would be a good durable stone for buildings, founclations, or bridges. The 
supply that could be lifted economically is limited, but is probably suffi­
cient to supply all the local demand. 
In the immediate vicinity of the Indian3 Mineral I-1prings in section 23 
and the east side of Sec. 22 (:.l,2 N , 8 'W.) the "l0l'es are covered with 
glacial drift which forms very steep hluff .. in place- on the creek b:mk 75 
feet or more in height. 
On the lower part of Fall creek in the west side of section 22 and the 
east "ide of ~ection 21 is a heavy depoli'it "f the l\bnsfield sandstone accom­
panied by black shale. The stone varies in texture, and in the channel 
and bluffs at the "Narrows" of Fall creek the lack of homogeneity i~ 
shown by the numerous irregular cavities in the rock. This is a rather 
nicturesaue and romantic spot, with the irregular massive sandstone cliffs 
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almost touching each other and overshadowing the very irregular pot-holed 
bottom of the creek. South of the "Narrows" a coal bank has been 
opened in the Productive Coal Measures, but there is no sandstone of 
any importance. 
At the mouth of Fall creek the coarse sandstone is below the bed of 
the creek and is overlain by a heavy bed of black shale which forms a 
bold clift on Pine creek below the mouth of Fall creek. At the old mill 
@n Pine creek just above the bridge the sandstone outcrops in the creek, 
but is very CrOS!! bedded and charged with iron secretions. On the east 
bank of the creek, about a quarter of a mile above the mill, .the stone has 
been quarried for local use. It occurs in a massive ledge 12 feet thick 
with the prevailing color light gray near the south end of the quarry, 
becoming more yellow in passing northward along the bluff. Good stone 
for bridges and foundations could be obtained here. Underlying the 
heavy ledge of good stone is a bed of shelly, cross-grained, disintegrat­
ing sandstone. 
From the quarry above mentioned to the bridge across Pine creek, in 
the northeast corner of Sec. 16 (22 N., 8 W.) there are heavy ledges of 
sandstone exposed on both sides of the creek. In most places it contains 
iron secretions and cross-bedding, yet interspersed through this imperfect 
stone are patches of even-grained homogeneous stone well suited for 
building purposes if properly selected, and occurring in sufficient quan­
tities to supply all local demands. About a quarter of a mile south of 
the bridge is an outcrop of excellent yellow and light gray building stone 
which might be quarried in large quantities. The stone in the bluffs at 
the bridge contains too many defects to make a valuable building stone. 
There is a bold cliff of massive Mansfield stone at the spring less than a 
quarter of a mile above the bridge on the west side of the creek, but it 
is highly impregnated with iron. In the ravine from the west at the 
upper end of this cliff, in the southeast quarter of Sec. 9 (22 N., 8 W), 
the itone is more homogeneous in color and texture and some good yel­
low sanllstone occurs, the watercourse having a channel 15 to 20 feet 
deep cut into it. Yet it is doubtful if much good stone could be eco­
nomieally obtained at this locality owing to the heavy deposit of glacial 
drift overlying it. 
Through the east and north sides of Sec. 9 and the southwest quarter 
of Sec. 4 (22 N., 8 W.) the sandstone is exposed in large quantities, 
much of which is suitable for bridge or foundation stone, but which has 
too much iron and cross-grain for good building stone. Less than a quarter 
of a mile above the mouth of Honey branch on the east side of Pine creek 
is a small quarry with a faee of 12 to 15 feet ofyellowish gray massive sand­
stone with considerable variegation in color. Small quantities have also 
been quarried on the west side of the creek at the same pJa.ce. For a 
distance of more than a quarter of a mile in the southeast quarter of Sec. 
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4 (22 N., 8 W.) the slopes are covered with glacial material and no sand­
stone is exposed. Beginning at the middle of the south side of section 4 
and continuing west for more than a quarter of a mile the sandstone 
forms a bold bluff and is of fair quality; while it contains considerable 
cross.bedding it weathers evenly and could be used for heavy masonry. 
In the southwest quarter of Sec. 4 (22 N., 8 W.) the sandstone bluff 
terminates abruptly in a bed of black shale. It is not clear whether this 
is simply a discordance in deposition or whether it denotes unconformity 
by erosion. On one side of a fairly sharp nearly vertical line is an ex­
posure of 30 feet of black carbonaceous shale containing clay ironstone 
and on the other side 15 feet or more of massive sandstone overlain by 
glacial drift. The black shale continues for a quarter of a mile or more 
up the creek when it gives way to sand8tone. 
For a distance of nearly a mile through the north half of Sec. 4 (22 
N., 8 W.) no sandstone of even local value is exposed, and in fact very 
little rock of any kind appears, the region being covered with drift. 
Near the middle of Sec. 33 (23 N., 8 W;) the sandstone occurs in a 
massive ledge and thence outcrops most of the way on one or both sides 
of the creek to the middle of Sec. 23 (23 N., 8 W.), a distance of about 
four miles Near the south end of this exposure the stone has been 
quarried on both sides of the creek. mostly on the west side, on property 
said to belong to Mr. Frye. The thickness of the ledge quarried is about 
five or six feet, probably about five thousand cubic feet in all having 
been removed. The stone has a variegated yellow color and is marked 
by a series of alternating gray and yellow narrow bands that are exceed­
ingly intricate in their contortions and foldings, resembling the contor­
tions often observable in the gneisses of metamorphic regions, but prob­
ably due to an entirely different cause. 
Sandstone of a fair quality has been quarried on the north side of Sec. 
83 (23 N., 8 W.) a hundred yards or so above the old mill, also a half 
mile further north on the east. side of Sec. 23 and at various points at and 
on each side of Rainsville. At Rainsville the stone contains much segre­
gated iron and much cross-bedding. The beddin,g surfaces where exposed 
in several places contain beautiful ripple marks. Some fair bridge stone 
occurs at a small quarry on the north side of the creek, on the east side 
of Sec. 22 (23 N., 8 W.). At the upper limit of the outcrop observed 
near the middle of Sec. 23, the stone is too friable to be of any value. 
In the northwest quarter of Sec. 24 (23 N., 8 W.) is an outcrop of 
the underlying Lower Carboniferous shaly sandstone, above which no 
rock exposures were observed. The valley becomes shallow and is bor­
dered by gentle drift-covered slopes. In the brief time at our disposal, we 
were unable to obtain any well sections in this vicinity and the partings 
<!hown on the map for this locality are somewhat indefinite. 
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The Mansfield sandstone is exposed in several places on Mud Pine 
creek in sections 33,28, and 29 (23 N., 8 W.), and has been quarried for 
local use in bridges and foundations in Sec. 33 by Mr. Chas. A. House. 
The stone contains much cross-grain and is more or less variegated 
throughout. While it shows evidence of durability and may be used 
safely in bridges, it is not a desirable building stone. Shaly micaceous 
sandstone, black shale and coal belonging to the productive Coal Meas· 
ures, outcrops in Sec. 29 at several points. The coal is mined in one 
place, but the sandstone has no value for building purposes. 
At Mr. House's quarry in the northwest quarter of Sec. 33 (23 N., 
8 W.) is a natural curiosity that has attracted many visitors. It consists 
of a "Table Rock" in the middle of the creek, and is an isolated rem­
nant of the rock left by the creek which has cut a channel on either side 
of it. The top contains, about 400 square feet and is ten to twelve feet 
above the bed of the creek. The surface of the rock in thili! locality has 
been scraped by the glacier and shows the glacial grooves and pot holes. 
Bernhart' 8 Quarry, Attica,~About a mile north of Attica on the C. & 
I. C. Railway, and east of Pine creek is one of the largest sandstone 
quarries in this part of the State. While the stratigraphy is not perfectly 
clear there is good reason for believing that this quarry is in the sandstone 
of the Mansfield period that rests quite unconformably on the Lower 
Carboniferous sandstone. It is unlike the Mansfield stone in most, though 
not in all, places in that it is not massive, but occurs in regular layers fre­
quently separated by partings of black shale. The shale is more abun­
dant in some parts of the quarry than in others. The layers vary in 
thickness from a few inches to six feet. The total thickness of the stone 
on the quarry face is about. 50 feet, and in two places it has been worked 
12 to 15 feet deeper. The stone has a buff color and medium coarse 
grain, is homogeneous in color and texture, is easily quarried and 
quite durable. It is nearly all used for bridges and culverts along the 
Wabash Railway, and small quantities in wagon bridges and foundations. 
It was opened about 1856, and is said to have been in almost continuous 
operation since that date., Mr. F. J. Bernhart has C'Oiltrolled the 
quarry since 1892, and his father for 14 years previous to that date. 
Kwkapoo Valley.-The stone in the Bernhart quarry appears to be 
isolated more or less from other outcrops of the same stone. A small 
exposure of stone similar to that described above occurs along the rail­
way in the :northeast quarter of Sec. 31 (22 N., 7 W.), and a larger out­
crop occurs along the railway north of the Attica-Independence wagon 
road in sections 29 and 20 (22 N., 7 W.), but the Lower Carboniferous 
(Riverside) shaly sandstone outcrops on the bluff on each side of the 
Bernhart quarry; in the valley no rock is exposed. The largest vertical· 
exposure of the ,Mansfield stone in this valley is at Kickapoo Falls, about 
a quarter of a mile below Kickapoo statioll. The liltle watercourse has 
CARBONIFEROUS SANDSTONES OF WESTERN INDIANA. 301 
cut a. ravine, or crescent-shaped cove back into ,he sandstone which 
surrounds it with a vertical wall 80 feet high, there being about 60 feet 
of massive sandstone underlain by 20 feet of black' and drab colored 
shales. The lower 20 feet of the sandstone tends to disintegrate and ex­
foliate, the upper 40 feet or more being very firm and presenting a nearly 
even regular face. Near the middle of the crescent and at the top of the 
cliff is the remnant of a large pot hole. . 
The outcrop of the sandstone is continuous from the fa.lls up to the 
Indiana Greenstone Quarry, near Kickapoo station, where the C. & I. 
C. Railway has cut an opening through the sandstone about twenty-five 
feet deep, and it is on the side of this rock-cut that the quarry is located, 
and the one derrick serves to lift the stone from the quarry and place it 
on the cars. The stone is somewhat similar in texture to that at Bern­
hart's quarry, but it is not so evenly bedded, contains no shale partings, 
and does not have such a uniform color. At the north end of the quarry 
there are some iron secretions that injure the beauty of the stone. The 
color varies. somewhat in different portions of the opening. While in 
general a straw yellow is the prevailing color, in some portions it has a 
distinct greenish tint, from which the quarry is named, and on the point 
next to the creek east of the railway it is nearly white. Considerable 
stone has been taken from this quarry and shipped to various points 
along the C. & I. C. Railway for bridge and foundation stone. 
The sandstone occurs in large quantities in the ravine from the north 
and west at the upper end of the Greenstone Quarry, extending to the 
8ection line between Sees. 19 and 20 (22 N., 7 W.). At the upper limit 
of the stone on this branch are some picturesque rapids and falls, where 
the water is cutting the channel in the sandstone. On the west side of 
this ravine near the mouth, ,and not far from the Greenstone Quarry, is 
a quarry opening, which apparently was worked to some extent several 
years ago, but is not now in operation. 
No outcrop of the Mansfield sandstone was observed on Kickapoo 
creek above Kickapoo Station. Black and blue shale are exposed at 
several points a mile above the station,.and elsewhere, so far as observed, 
the region is covered with a heavy deposit of glacial material. Some 
well sections show ninety feet of drift. , 
Between Kwkapoo and Little Pine Oreek8.-the occurrence of the sand· 
stone on the north side of the river over this area is even more patchy 
than on the south side. Three exposures occur between Kickapoo creek 
and Independence. At what is known as the Steadman quarry, in the 
southeast quarter of Sec. :.19 (22 N., 7 W.), the stone has been quarried 
to considerable extent, but not recently. The stone occurs in the river 
bluff about 200 yards or less from the river channel. The total thick­
ness of rock exposed is thirty-five feet, the base being concealed below 
the drainage level. There is practically no covering of drift or soil near 
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the edge of the bluff, but the upper eight or ten feet of the sandstone 
are shelly in places, the remainder of the rock exposed occurring in lay­
ers three or four feet thick, but the layers are not regular. Yellow and 
yellow. gray are the prevailing colors. The uncertainty of the extent of 
the sandstone in this locality is due not simply to the unconformity at the 
base, but as well to the glacial or preglacial erosion at the top. A well 
on the bluff back of the Steadman quarry; not a quarter of a mile from 
it and but forty feet above, is said to be 110 feet deep, forty-five feet in 
gravel and sixty-five feet in fine sand, with no solid rock. 
There is another small exposure of sandstone of medium quality that 
has been quarried in small quantities on the McAdams property in the 
southwest quarter of Sec. 28 (22 N., 7 W.), and a slight outcrop in the 
nurtheast quarter of section 28, but they are of only minor local im­
portance. 
In the vicinity of Independence large quantities of the Riverside sand­
stone and shale (Lower Carboniferous) are exposed, but it is all too shelly 
apparently to have any value. 
On each side of the river at Independence there are a great many large 
crystalline glacial boulders, that are so abundant in places as to prevent 
the tilling of the soil. The largest of these boulders, known locally as 
College Rock, occurs at the school-bouse on the west side of Sec. 22 (22 
N., 7 W.), and is approximately 12x 14x 10 feet above the surface; the 
dimensions beneath the surface are not known. So far as known this is 
the largest glacial boulder in the State. 
At Independence are deposits of good potter's clay that were used 
many years ago. A pottery was in operation here in 1870-71, and one 
two miles north of town from 1855-65.* 
The only exposure of Mansfield sandstone observed between Independ­
1'lnce and little Pine creek is on the east side of a small tributary known 
as Dry branch. A coarse yellow sandstone of no commercial importance 
and containing patches of quartz conglomerate, forms a bold cliff along 
the east side of the ravine, the slope on the west side being covered with 
drift. 
Little Pine Oreek.-On Little Pine creek the yellow Mansfield sand­
stone outcrops through the northwest quarter of Sec. 17 (22 N., 6 W.), 
through Secs. 8 and 5 (22 N., 6 W.), and a small area of the red in Sec. 
32 (23 N., 6 W.). The outcrop is observed to rest unconformably on 
the drab-colored shaly Riverside sandstone, which outcrops in a number 
·of places. The outcrops show conspicuously in the bluff on the west side 
oithe creek on the north side of Sec. 8 (22 N., 6 W.), where the rela­
tion of the shale and sandstone is as shown on the accompanying figure 
"See Report on Clays by the State Geologist in this volume. 
OARBONIFEROUS SANDSTONES OF WESTERN INDIANA. 303 
(Fig. 6), the underlying drab shale having been eroded before the 
overlying sandstone was deposited on the irregular surface. 
Fig. 6. Section on Little Pine Oreek showing unconformity between the Lowe;r and 

U'JYP'ff Oarboniferous j·ocks. 

A-Lower Carboniferous (Riverside). 

B-Upper Carboniferous (~Iansfield). 

At" Falling Rock" in the southeast quarter of Sec. [) (22 N., 6 W.) 
is a bold outcrop of the sandstone in a small ravine where the sandstone 
30 feet in thickness forms a perpendicular bluff which is kept so by the 
more rapid disintegration of the underlying shale and softer sandstone at 
the base of the deposit. The stream washing this away more rapidly in 
its channel than elsewhere gives the bluff its crescent shape. There are 
numerous occurrences similar to this throughout the sandstone area. A 
very similar one and one given the same name (" Falling Rock") occun 
about two miles northeast in the northeast corner of Sec. 4 (22 N., 6 'V.). 
Small quantities of medium quality yellow and gray sandstone have been 
quarried for local use on the slope north of Falling Rock in the southwest 
quarter of Sec. [) (2:t N., 6 W.) and other ledges equally as good occur 
in the north west quarter of the same section. 
GreenhiU Red Sandstone Quarry.-Probably the most important sand­
stone from a commercial standpoint in this part of the county is the red 
sandstone in the west part of Sec. 32 and the east side of Sec. 31 (2H N., 
6 W.). The stone outcrops along the south side of a small branch from 
the west, and 80 far as known is not exposed on the north side of the 
branch, the slopes being covered with glacial material. The stone has 
been quarried for use in building and bridges;" the principal quarry open­
ing being on the east side of the road a short distance north of the half 
section corner between sections 31 and 32. The face of the quarry is 20 
feet, the total thickness of the bed is not shown, but is not less than 30 
feet and may be much more. There is a little shelly rock !J,t the top, but 
in no place more than one or two feet and *e overlying drift is very light, 
being from zero to two or three feet. The stone on the quarry face is some· 
what friable, much more so than that in tlhe natural exposures or in the 
bridge abutments where it has been used!. It has a light red color, a 
much lighter, brighter, warmer red than ~ny other red sandstone of the 
State. The lighter color is apparently due to the presence of less iron 
than in the brownstones rather than a different state of hydration, the 
brighter color being due probably to the rbsence of the hydrous oxide. 
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The small quantity of iron is shown both iu the chemical analysis and in 
the microscopic examination. The percentage of' iron is lower than that 
in any other sandstone of' the State that has been analyzed (see final chap­
ter for comparison). 
GhemilJal AnalJlsis of Greenhill Red Sandatone. 
Digested in concentrated hydrochloric acid (HOI). 
Residue (white) insoluble in HOL . . . .. .. . . . . . . . . . . .. .. .... 98.73 
Alumina (Al.O.) ........................................ .28 
Iron Oxide (Fe.O,) ...... .... .... .... .... .... .... .... .... .36 
Lime (OaO).... .. .... . . .... .... .... .•.. .... .... .... .... .. .03 
Carbonic acid (00.) (by computation) ........... :.... .... .. .02 
Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 99.41 
The stone is remarkable, not only for the low percentage of iron, but 
of'the alumina and lime as well, the percentage of all the soluble material 
being less than one per cent., so that the question naturally arise 
whether there is sufficient cement to make the stone of any value. In 
favor of its strength might be stated (1) that the grains are closely in­
terlocked and there is probably some silicious cement, as a fragment of 
the stone digested in dilute acid for several days, still retained much of 
its tenacity, and (2) the stone where it has been used shows an indurated 
surface much harder than the fresh stone, and this despite the tact that 
tbe stone was quarried by blasting with powder and dynamite. The 
Martindale house, about four miles southeast of Pine Village, was con­
structed of stone from this quarry more than 35 years ago.* It shows 
no effect of' disintegration yet, in tilct is not even discolored. Examina­
tion with the core drill is said to have been made by Chicago parties 
in this locality severai years ago, but nothing definite about the results 
could be obtained. Despite the fact of the friability of tue stOlle in the 
quarry and the low percentage of cement, the evidence from the 
weathered f:ice and the use in buildings and bridges is ~ufficient to war­
rant further exploitation of Ibi~ stone when transporta1ion facilities are. 
offered. 
Black Rock and vicinity.-At Black Rock, in the southeast quarter of 
Sec. 9 (22 N., D W.), is an isolated uutcrop of yellow Mansfield sand­
stone and conglomerate, capping a high promontory overlooking the 
\Vabash river. A section at lhis point shows 30 feet of massive Mans­
field sandstone underlain by 75 feet of Lower Carboniferous shaly saad· 
stone. tbus making the top of the sandstone 105 feet above tbe river.t 
~The actual date could not be ascertained further than that it was long before the war. 
t The old county map gives it 140 feet, but careful measurements made by the writer on 
two different days with a good aneroid showed only 105 feet. 
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THE PORTLAND ATONE, VERMILLION COUNTY, INn. 
The Ctrboniferous sandstone quarried at Worthy, Vermillion county, 
is known in the market as Portland stone. The quarry is situated in a 
small ravine about 150 yards west of the main line of the C. & E. I. 
railway from Terre Haute to Chicago, on the west side of the Wabash 
river about four miles north of Hillsdale, in section 14 (Tp. 16, N. R., 9W.) 
The stone at the quarry of the Portland Stone Co. belongs to the age 
of tbe Coal Measures at a horizon above that of the Mansfield stone.* 
It is tbought to be correlative with somewhat similar deposits of sand­
stone as yet undeveloped on the Little Vermillion river at Francis 
Davis' about three miles west of Newport, and on Big VermilJion river 
about six miles northwest of Cayuga, both in Vermillion county. t 
Chemical Composition of the Portland Stone.-The following analysis of 
the Portland stone was taken from an article in the "National Builder," 
January 19, 1895, furnished by S. S. Gorby, State Geologist, but the 
analyst is not given nor any particulars in regard to the analysis: 
, 
Analyms of Porfland Slone. 
I Per cent, 
Silica (Si 0.) ................... l ..••••••••••••.•.••• " 91.182 
Lime carbonate (CaCO, ) ............................. ,. .. .864 
Magnesia (MgO)..... .... .......... .... .... ............ .. 1.413 
Ferric oxide (Fe. 0, ) ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.120 
Alumina (AI. 0. )....................................... 2.134 
Moisture and loss ............•.. f.. . . • • •• . . . • • . . . • • • • . . .. 3.287 
Total ............................................. 100. 

The cr1.lihing strength 0/Portland stone is given in the" National Builder" t 
as 27,300 pounds per two inch cube, which would equal 6,825 pounds 
per square inch, providing it was a perfect two inch cube. This is about 
the average strength of good sandstones. See tables in final chapter of 
this report for comparison. 
JJicroseopw and Mineralogie Character 0/ the Portland (Ind.) Stone.­
The Portland stone is finer grained and more complex in.its mineralogic 
composition than the Mansfield stone. The stone contains about the 
same percentage of quartz as the Mansfield brownstone, but a lower per­
centage than the Mamfield gray or buff stone. The quartz is all angular 
" Its more precise location in the Coal Measures, with its relation to the different coal 
beds, will no doubt be given in tbo economic report on the coal. 
t Both these localities were visited and notes made on the outcrops and samples col­
lected for examination, but lack of time has prevented laboratory examination and the 
preparation of the notes for puhlication. 
tThe "National Builder," January 19, 1895. The test was made by J. D. Kramer, Cin­
cinnati. Ohio. 
Renort of Stnte (}ecJn.,.i•t. 1R9fi. PT.A'I'F. XY. 
l\ilCROPHOTOGRAPIIS. 
1\'o.l. CAN~ELTO~ SANDSTONE, CANNELTON, INDIANA. 
No.2. PORTLAND SANDSTONE, WORTHY, INDJANA. 
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as shown in the microphotograph, Fig. 2, Plate 15. The graiIlB are 
comparatively uniform in size, averaging 0.214 millimeter or .0082 of an 
inch in diameter. The largest grain measured was 0.3 millimeter or 
.0118 inches in diameter. It will be noticed on comparison that in the 
size of the grains the stone resembles the buff colored Man@field stone at 
Williamsport, and is finer grained than the brownstones. A few of the 
grains show they have been subject to strain, but the greater number of 
. them are free from such appearance, so that while part of the grains may 
have come from an area of distorted strata much of it evidently did not. 
The grains are enclosed in a complex cement of clay, mica, granular and 
crystalline quartz, fragments of decaying feldspar, carbonates and iron 
oxide. The clay evidently comei', in part at least, from the decaying feld~par 
with which it is closely associated, Il,long with granular quartz and calcite. 
The mica is muscovite and occurs in small, ragged flakes, much of it 
intimately twisted among the grains, thus serving as an elastic bond of 
strength, and indicating a deposit simultaneous' with the sand. The 
carbonates occur in minute, scattered, microscopic patches through the 
rock; they are thought to be in part calcite and in part dolomite, or 
siderite, or both. These minerals in minute quantities are not readily 
differentiated. The rock digested in cold dilute acid gave some efferves­
cence, which, having ceased and the acid being heated, was renewed 
with even greater vigor than at first, thus indicating the occurrence 
of both the calcite and one or both of the other carbonates. The 
chemical analysis would indicate that all three might be present. The 
carbonates are unequally diffused through the rock, some areas being 
free from them, others containing not less than three or four per cent. 
Some of the quartz grains are bound together by a quartz cement so 
firmly as to be differentiated only between crossed nicols. Whether the 
quartz has been deposited on the grains in their present position, or 
whether such areas are but fragments of quartzite from Bome other 
region does not in all cases appear. Yet the evidence appears to support 
the former view, al! some of the areas are large enough to form a con­
glomerate if they were deposited as quartzite. In any case the quartz 
cement hardens and strengthens the rock. 
The iron oxide occurs in very finely diffused grains tha.t are possibly 
derived from oxidized iron pyrites or carbonate. None of the original 
sulphide was discovered, but not a sufficient number of fresh specimens 
were examined to prove its absence further than to prove that if it occurs, 
it is in minute quantities. 
There is some finely diffused carbonaceous matter that aids in giving the 
deep bluish tint to the sti)ne. In one place a fragment of fossil plant 
was found under the microscope that still retains its cellular structure. 
The quartz grains contain some fluid inclusions and some microlites of 
'7.h'r,on. ltnll.tite and rutile. but the inclusions are few and all minute. 
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The rock occurs in a massive bed, which in the quarry shows a work­
ing face of 51 feet, and it is said tbat a core from the diamond drill was 
taken out to the depth of 69 feet without reaching the bottom of the 
stone or a change in its character. However, the present face extends 
to the bottom of the ravine and to carry it any deeper would require 
pumping especially in wet weather. Should the stone prove to be of 
good quality to a considerable lower depth the pumping would not be a 
serious hindrance as there is no permanent stream in the ravine in dry 
seasons, and it "could be done cheaper than to strip the overlying waste 
material On the present quarry face there is overlying the quarry stone 
a thickness of 25 feet or more of shale, fire.clay, coal and boulder clay. 
The fire-clay and coal are said to be utilized and probably more than pay 
for their removal. If the shale could also be utilized for paving brick 
it would add greatly to the profits of the quarry. Plate 16 shows a view 
of the quarry in operation. 
The quarry was opened in 1894 by the Portland Stone Co., with offices 
at the quarry and in Chicago, and representing a capital of $40,000. 
The production of the quarry for the first year (1894) was 200,000 cu. 
ft.; for the past year (1895) 200,000 cu. ft. 
The quarry is well equipped for work; the company employs from 30 
to 60 men, and has besides its own railway engine for shifting cars, two 
steam power derricks, two horse derricks, three channelers (two in opera­
tion, 1895), one steam drill and two gangs of saws. They contemplate 
putting in a six gang mill. 
The principal shipping points for the stone are Chicago, Ill., Milwau­
kee, Sheboygan, and Portage, Wisconsin; Detroit, Mich., and Terre 
Haute, Ind. Some stone has been shipped to each of the following 
points: Charleston, Homer, Muncie, Indianola, Rossville, Sadoris, Sey. 
mour, D'anville and St. Joe, Ill.; Cayuga, Newport, Montezuma, and 
Dana, Ind. 
Some of the stone is used for bridges and some for buildings. There 
are probably more than 200 buildings in Chicago which contain the Port­
land stone, either for entire fronts or as trimmings. Nearly all the brick 
houses and flats in Chicago have stone trimmings, such as cornices, 
lintels, water tables, etc., or else the entire front of stone and the side 
walls of brick. The Portland stone appears to give good satisfaction for 
such uses and is a growing rival of the Bedford and Joliet stone. The 
court house and church at Charleston, Ill., are built of Portland stone. 
It has had considerable use along the C. & E. I. railway for bridge stone, 
both on the main line and the C. & I. C. division. It was used in the 
bridge over the Oalumet river in Chicago, built during the past summer, 
1895. 
The thickness of the deposit of the Portland stone, its massive struc­
ture, its homogeneity of texture, composition and color, the ease with 
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which it can be quarried and dressed, its location near the railway, its 
proximity to important markets, all combine to give it great com-
mercial importance and the industry, which has so quickly risen to 
prominence, will no doubt continue to increase for some years· to come, 
or until the expense of stripping the overlying waste material prohibits 
the further profitable production of the stone. 
CLAY CouNTY. 
Brazil.-Sandstone has been quarried in limited quantities in several 
places in the vicinity of Brazil. The stone is of inferior quality and never 
had more than a local usage. Thfl quarries are nearly all abandoned at 
the present time and will probably never again be worked to any extent, 
as the large brick works can supply a better and cheaper building ma-
terial than can be obtained from the sandstone. 
On the Pierce farm on the hill north of Newburg (Turner), two and 
a half miles west of Brazil, a soft, micaceous sandstone was quarried for 
foundation stone in Brazil. The quarry was in operation for ten or twelve 
years, but has been abandoned now for three or four years and the over-
lying soil and drift have crumbled in, almost entirely concealing the 
stone. 
Stone has been quarried in small quantities at several localities along 
Otter creek, north of Brazil. At the high trestle on the C. & I. C. railway, 
stone has been quarried on each side of the creek. It is a very light gray 
sandstone, slightly variegated with yellow and more or less shelly on the 
exposed surfaces. It is both overlain and underlain by coal. Stone has 
been obtained here within the last two years, but the quarry is not now 
(1895) in operation. 
On Otter creek in Sec. 18 (13 N., 6 W.), near the little town of Car-
donia, gray, buff, and banded sandstone has been quarried for local use. 
The gray and yellow banded stone is very handsome in hand specimens, 
but is only of medium value for building material. The stone occurs in 
a bed 15 to 18 feet thick and has been quarried at several points along 
the Midland railway in this section. The sandstone at all the localities 
above mentioned in the vicinity of Brazil occurs in the Coal Measures 
at a higher horizon than the Mansfield sandstone. 
ORANGE COUNTY. 
Sandstone adapted for local use in foundations, bridges, curbing, etc., 
occurs in many places in Orange county. The best stone is that inter-
stratified with the Lower Carboniferous limestones, and designated the 
Paoli sandstone by Mr. Kindle in his report on the whetstones of this 
region. [See the following paper in this volume. J 
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Notes were made on the Occurrence of this stone at several different 
localities, and samples taken, but lack of time has prevented an exami­
nation of the latter and a proper arrangement of the former. The stone 
has been quarried for local use at 'Vest Baden, Paoli, Orleans and else­
where, and willno doubt be used more in the future than in the past 
when the people realize the ease with which it can be quarried and dressed. 
Here, as in most other limestone regions, the citizens have the impression 
that because it is much softer than limestone that it will not stand the 
weather. 
The Mansfield sandstone of this region is for the most part too imper­
fect for good building stone, as it contains much conglomerate, cross­
bedding and many iron eecretions. 
GREENE COUNTY. 
Bloom.field.-A mile and a quarter northeast of Bloomfield in the south­
west quarter of Sec. 13, (7 N., 5 W.,) is one of the most promising expos­
ures of red or brown sandstone in the State of Indiana. It outcrops on each 
side of a small tributary of Richland creek, known locally as "'tVarren branch, 
the largest and most promising exposure being on the west side. The 
thickness of the exposure is 35 feet, but as the bottom is concealed by 
the debris of the valley the total thickness of the deposit is unknown. 
The length of the exposure is about .200 yards, being concealed at each 
end by loose soil and debris. It occurs at the base of the hill which 
rises to a height of 50 feet or more but with a very gentle slope, and the 
stripping would probably not exceed 10 feet, 25 or 30 yards back from 
the face of the bluff. 
The stone is remarkably uniform in texture and more uniform in color 
than is customary for the brownstone on the surface It is coarse to 
medium in grain as shown on the drawing (see No.5, on plate 12) and 
weathers evenly, showing a firm, even, hard, indurated surface, in SOple 
places moss-grown. The base of the bluff is strewn with many large 
boulders, some 10 to 20 feet in diameter, some sharply angular and some 
rounded. Trees two feet or more in diameter are growing behind some 
of these boulders, indicating that they have been separated for many 
years from the parent ledge, yet as a rule there is but 'very little sand or 
debris about them, indicating that there has been very little disinte­
gration; on the contrary they are harder on the surface than in the 
interior. 
The stone varies in color, but is comparatively uniform at a.ny one place . 
. The prevailing color is reddish brown, somewhat brighter than the Con­
necticut brownstone and not unlike the stone at Mansfield and St. A.nthony 
in color. 
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The chemical analysis shows it to have a high percentage of iron oxide, 
higher than most of the brownstone of Indiana. The microscope shows 
tbis iron to be partly crystalline, crystal faces measuring 0.032 millimeter 
in length occurring. The percentage of alumina and lime is remarkably 
low. 
Ghe:mical analyaUJ of brmvnstone frlYm Bloomfield. 
Per cent. 

Residue (white) insoluble in hydrochloric acid .......••.... 85.29 

Ferric oxide (Fe.Oal .................................. :. 11.83 

Alumina (Al.Oa) ....•..........................•....•. .19 

Lime (Ca 0) .......................................... . .06 

Carbonic acid ( CO.), (computed) .. : .................... . .05 

Water and loss, by differenee ...•........••••.••.•••.~ ••• 2.58 

Total •.......••.......••..............•.......••.••. 100.00 

As shown by the microscope the insoluble residue is practically all 
quartz, the grains averaging 0.28 millimeter in diameter. 
This stone has not been developed, not even for local use except 
a small quantity taken out this year (1895)' by Mr. Joseph Shryer 
for the foundation of his houlle in Bloomfield, and that was taken from 
the loose boulders and not from the parent ledge. The location is in 
the little valley that leads to the Bedford-Switz City division of the 
Louisville & New Albany Railway about two miles distant, so the lack 
of transportation facilities ought not to be a serious drawback to the de­
velopment of this stone. 
Rockwooo.-At Rockwood, about five miles south of east from Bloom­
field, buff and gray sandstone has been quarried to some extent by Mr. 
J. Hassler and brother. The stone has been taken from two different 
openings. On the bv .... v.1 side of Plummer creek, about a quarter of a 
mile south of the railroad, is a ledge of light gray sandstone, six to eight 
feet thick, that is an exceptionally fine building stone. It bas such a 
smootb easy cleavage that it can be readily split in sizes of any dimen­
sions. A slab twelve feet long, four feet wide and six inches thick, 
lying at the quarry, looks as regular as though it had come from the 
saw mill. The ease with which it can be quarried and its agreeable color 
should give this. stone an extensive local use. It would make good 
whetstones or grindstones. 
The !ltone at the railroad, on the north side of Plummer creek, near 
Mr. Hassler's house, is buff'-colored and somewhat variegated in places. 
It is not as uniform,' valuable, or desirable stone as that on the south 
side of the creek, yet is suitable for foundations and heavy masonry and 
has been quarried in considerable quantities. 
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DUBOIS COUNTY. 
St. Anthony.-J. B. Lyne & Son operate a brownstone quarry about 
one mile west of St. Anthony, Duboi~ county, Indiana, pear the middle 
of Sec. 27 (2 S, 4 W.). The quarry was opened in 1887 and operated 
. on a small scale f()r two years when it was shut down. It was reopened 
in 1894 by Lyne & Son with improved machinery and is now doing an 
extensive business. They have built a switch from the quarry to the 
Louisville, Evansville & St. Louis (" Air Line") railway, and ship 
stone to Louisville, Evansville, St. Louis, Terre Haute and intermediate 
points. 
The stone occursina massive bed varying from 10 to 16 feet in thickness. 
It is overlain and underlain by shale. The underlying shale is light 
_gray with-strea}rs of black, said to be accompanied by coal and fire-clay in 
places, but none is exposed at present. Near the north end of the quarry 
the shale is impregnated with considerable iron, which also occurs in small 
quantities in the base of the sandstone at this point. The overlying shale 
has a blue-gray color and contains some intercalary sandstone. One or 
two incipient bedding planes appear on the exposed surface of the sand­
stone, but disappear in the back part of the quarry. There are a few in­
distinct joint planes with a general east-west trend. 
The chemical analysis of the stone showd it to have a lower percentage 
of silica and a higher per cent. of iron than the stone at Mansfield, closely 
resembling the Bloomfield stone in this respect. 
A nalym of St. Anthony SaruIst<me. * 
Per cent. 
Residue (white) insoluble in concentrated HCl. . . . . ... . . ... 88.41 
Iron oxide ( Fe2 0.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.40 
Alumina (Al z0.)... ..................................... .63 
Lime (CaO ) ...•......••..•.••...........•..••........ .13 
The insoluble residue is practically 'all quartz ·IlS shown by microscopic 
examination. In the specimens examined the grains range in size from 
0.09 mm. to 0.48 milli.meters in diameteI', the average of 20 contiguous 
graim being 0.32 mm. or 00126 inches The quartz grains are 
angular, subangular and rounded and contain many fluid inclusi,ms and a 
few microscopic apatite crystals. (See No.4 1m plate 12.) The only 
other mineral present in any apprecia,ble qualltity is the iron oxide, 
apparently a mixture of the 'red and brown hematites with probably.a 
minute quantity of clay. See Chapter III, ti.r phy~ical tests on the St. 
Anthony stone. 
The length of the quarry floor is about 800 feet. The stone has been 
stripped back from the face a distance of 10 to 30 toot, a small portion of 
_ ..._._---------------------­
"'See table in final ohapter for oompa.rison with other sandstones. 
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which has been removed and much of it ohanneled ready for removal. 
In most places two channel cuts of about six feet each are removed. The 
large area uncovered and the removal of the stone in large mill blocks in 
quantity enable the owners to select the colors in a more satisfactory way 
than can be done in a small quarry. Here M at Mansfield and elsewhere 
the stone is not uniform in color throughout. There are several distinct 
shades which, while partially grading into each other in places, can with 
care be separated by propersawing of the stone, thus giving an oppor­
tunity to bring all the stone into groups of uniform color. As one shade 
may predominate more in one part of the quarry than in another, the 
advantage of having a large face to select from and a large stock in the 
yard will readily appear. The quarry is well equipped with channelers, 
drills, good derricks and a good mill, and apparently the only limit to the 
supply of good brownstone is when the expense of stripping the overlying 
shale and soil will prevent a profit on the stone. If arrangements can be 
made to utilize part or all of this now waste material for brick making or 
other purpose so ali to wholly or in part pay for its removal this time may 
be indefinitely postponed. 
North:wli$tof St. Antlumy.-No other outcrops of brown stone are reported 
in the immediate vicinity of St. Anthony. A buff stone has been quarried 
near the town for use in building the Catholic Church and in some of 
the foundations. In the region west of north from the brownstone 
quarry the brownstone is said to outcrop at different points. The region 
WM not traversed except the road from Jasper to Knoxville, along which 
the brownstone is exposed in a number of places. The largest and best 
exposures observed are at Herrman Brelage's, in sections 21 and 28 (1 
S., 4 W.). The stone varies in color through several shades of hrown­
ish red, and in certain spots is impregnated with "iron blister8." At 
some of the exposures the color and texture are fairly uniform. How far 
the uniformity extends cannot be predicted definitely from the examina­
tion of the surface exposure. The largest single exposure observed WM 
not more than twelve feet thick, but an outcrop eight f~et thick near the 
top of the hill and another twelve feet thick at the ba8e of the hill, 
thirty or forty feet below the first, would indicate that there is a bed of 
considerable thickness, possibly not less than forty feet. However, the 
intervening concealed interval may consist largely of buff sandstone or 
shale. 
Ja8peT'.~Gray and buff sandstone has been quarried for local use at 
several points in the immediate vicinity of Jasper. The Catholic Church 
at that place is constructed of stone from different quarries in the vicinity. 
The only quarry in operation in 1895 is operated by James SchrOeder 
and one assistant, in the south part of Sec. 20 (1 S., 5 W.), a mile or 
more northeast of Jasper. The stone is gray and buff in color, and harder 
than the average Mansfield stone. The product i~ mainly used for 
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foundations. SmallquRntities have been shipped to Huntingburgh for 
flagstone and curbstone. The Jacob Eckert quarry, on the east side of 
Patoka creek, about half a mile east of Jasper, has been abandoned for 
lome years, as has the Fisher quarry, a mile north of the town. 
PERRY COUNTY. 
Cannelton.-Some of the largest and oldest sandstone quarries in In­
diana are those near Cannelton, Perry county. Sandstone is exposed in 
the Ohio River bluffs in many places in Perry county, and has been 
quarried at and below Cannelton, but the most valuable stone, and that 
which has been quarried most extensively, occurs on the bluff two to 
four miles above (east of) Cannelton at and below Rock Island, in sec­
tions 12, 13, and 14 (7 S., 3 W.). 
The Mansfield sanastone and conglomerate occurs at the base of the 
bluff at Rock Island, but is not quarried, except in small quantities for 
rip-rap. The dimension stone is all taken from the overlying Coal 
Measures. Part of the Mansfield formation is coarse conglomerate com­
posed of pebbles a quarter to a half inch in diameter, in places the 
pebbles forming a closely compact mass, with little sand, in other 
places loosely scattered through the sandstone, and occasionally occuring 
in layers, following the false bedding of the stone. 
The dimension stone has been taken from beds overlying the Mansfield 
stone, and in most places separated from it by a bed of black shale. It 
is finer grained than the average Mansfield sandstone, the average diame­
ter of the grains being 0.14 millimeter, the largest being 0.2 mm. (See 
Nos. Ion Plate 15 and .6 on Plate 12.) The chemical analysis shows a 
higher percentage of insoluble residue than the average sandstone, but 
this residue is not all quartz, as in much of the Mansfield stone, but mica, 
both muscovite and biotite, occurs; the quartz contains zircon, apatite and 
rutile crystals. 
Ohemical analysis of Cannelton Sandstone. 
Per cent. 
Residue, insoluble in hydrochloric acid ...................... 96.18 
Ferric oxide (Fe. 0 3 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 1.56 
Alumiua (AI. 0.) .... .. .... .. .... . . .... .. .... .... .. . . .... .54 
Lime (ea 0) .............................. , .'............ .. .15 
Total ............................................... 98.43 

The color varies from a lemon.yellow to a light or dark gray. In 
general, however, the color is cumparatively uniform at anyone quarry 
opening, varying from place to place. The color is in no place an at· 
tractive one for fine buildings, owing to the rusty yellow tint of the iron 
oxide that always occurs. It is better adapted to heavy masonry, where 
"",,,,t,, ,,, ""hnY'tlin...t,,,tl t.o AlUlA of' working and durahilitv. 
CARBONIFEROUS SANDSTONES OF WESTERN INDIANA. 315 
The stone occurs in a massive bed, which only rarely shows open bed­
ding planes, but nearly always has an easy cleavage parallel to the 
beddin~, so that it can be readily split into any thickness desired. This 
greatly facilitates the working of the stone, which is all done by hand. 
A cbanneler was used for a while in one of the quarries, but is idle at 
present (1895), the apparent reason for its idleness being that the 
stone at the point where it has been used is of inferior quality. In many 
of the openings there is not sufficient quarry floor to use It channeler to 
advantage. The stone occurs on the face of a steep bluff and is overlain 
by black shale, overlain in turn by other sandstone. The stone is 
quarried back in the bluff until the thickness of the overlying shale 
becomes too great to remove and permit any profit on the stone. 
As the shale is not, in physical appearance at leaRt, unlike that used 
elsewhere for paving bricks, it is possible that it might be so used here. 
The appearance of the shale is sufficient at least to warrant an investiga­
tion in that line. In some places it -would be possible to run an incline 
track or chute from the shale bed to the river bank, and the loading of 
it on barges would be a slight expense. Even though it would but par­
tially pay for its removal it would uncover large quantities of valuable 
stone, the profits on which would help pay for removal oftbe shale. 
The large cotton mm and the Catholic church at Cannelton, are con­
structed of stone from these quarries. There are a dozen or more 
smaller buildings in Cannelton, store rooms, dwelling houses, etc., which 
are built of it; also many foundations, retaining walls, etc. It was used 
in the locks on the canal at Louisville, Ky., and for a similar purpose on 
the Green river, Ky. It ha~ been used in a number of places along the 
Ohio river for rip-rap, retaining walls, wharves. etc.; some shipped as far 
d&wn as Memphis. 
The quarrying of sandstone at this locality will no doubt prove to be 
an important industry for many years to come, as the stone occurs in a 
heavy deposit, easily worked, and well adapted to heavy masonry. 
CHAPTER VI. 
SmIMARY. 
The investigation shows that sandstone of good quality and in commer­
cial quantities occurs at several different horizons in the Carboniferous 
system in western Indiana. It also shows that along with the good 
stone in each of these beds there is much that is inferior and that care is 
necessary in selecting the product. In the chapter on local details, as 
far as p08sible, all the points where good st()ne for local use occurs are 
designated, and in a less degree the defective stone is described and the 
defects pointed out, that it may be avoided. 
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The most important bed of sandstone is that termed the Mansfield, 
which lies at the base of the Coal Measures, unconformably on the Lower 
Carboniferous Hmestones, and is supposed to be the equivalent of the 
Millstone grit of adjoining States and extends in a strip varying from two 
to ten miles or more in width, from the north part of Warren county in 
an east of south direction to and beyond the Ohio river, a distance of 
more than 175 miles in the State of Indiana. Over all the north part of 
this area, all that is shown on the two accompanying map sheets. is a belt 
of glacial drift material, varying in thickness from zero to 200 feet or 
more. The great mass, probably nine-tenths, of the formation is 
made up of a medium to coarse-grained massive sandstone, which is asso­
ciated with (1) patches of conglomerate, varying from a few inches to 
several feet in thickness and from a few feet to hundreds of yards in lat­
eral extent, (2) shaly sandstone, (3) shale, (4) coal and (5) fire-clay. 
The source of part of·the coarse material of the conglomerates and the 
sandstone is shown to be from the cherts and geodes of the underly­
ing limestones, The remainder is probably from the crystalline areas of 
the lake regions. 
While the Mansfield sandstone is soft, friable, and easily worked, it is 
at the same time one of the most durable rocks in the State. This is 
proven by its topographic features and its use in buildings and bridges. 
It consists essentially' of quartz grains in a cement of iron oxide, with 
some silica and minute quantities of clay; it is locally micaceous and con­
tains small quantities of feldspar and other minerals in places. The 
tendency of the iron oxide to segregate injures much otherwise good 
stone, The grains are mostly angular, but in the coarser varieties some 
of them are rounded and subangular. 
The many varieties in color are grouped under the two general heads 
of: (1) Brownstone, includin~ the red-brown, purplish-brown and choCfl<­
late-brown, and (2) buff' and gray stone, variegated stone, occurring in 
each class. Commercial stone is obtained in both classes, but is less 
abundant and more valuable in the first than in the second class. 
Tbe greatest drawbacks to the more rapid 'development of this stone 
are: (1) The absence of railway facilities at some of the best deposits; 
(2) the occurrence of the so-called iron " blisters" or" kidneys" that 
injure the brownstone in many localities; (3) the presence of much cross­
grain or false-bedding; (4) lack of uniformity in color; (5) inferior stone 
having been quarried and put on the market, thus injuring the reputa­
tion of the good stone. Throughout a large portion of the area much 
of the stone is injured by one or more of these causes, yet in many 
places the stone is so far free from these defects that it could be worked 
with profit as is done in a few places. The stone is deserving of a more 
extended use than it has at present, yet tbe poorer stone that will be put 
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on the market from time to time by careless quarrymen will alwaYil be a 
drawback to the development of the stone. 
Quarries in the Mansfield stone are in active operation at St. Anthony 
(brownstone), Williamsport (buff), Attica and Kickapoo (buff), 
Fountain (brown and buff), and numerous small quarries throughout 
the area. One brownstone quarry has been opened this year (1895) at 
Portland Mills. There are idle quarries at Mansfield, Hillsboro, Attica, 
Greenhill and elsewhere throughout the area, Undeveloped deposits 
occur at different points, the most promising being in Parke and Greene 
counties. 
Sandstones in tM Coal MefUUres.-Interstratified with beds of coai and' 
shale, sandstone of good quality occurs in a number of pla.ces in the Coal 
Measures at a horizon above that of the Mansfield stone. The~e were 
not examined in detail, but notes made at a number of different points 
show much valuable stone. 
The so-caned Portland stone at Worthy, Vermillion county, is one of 
the best building stones of the State and is taken from one of the most 
productive quarries. The stone has a gray-blue color varying to light 
buff near the surface. It occurs in a mMsive bed more than fifty feet 
in thickness overlain by shale coal and glacial drift. It is highly silicious, 
consisting largely of quartz grains in a cOrPlex cement of clay, silica, 
and iron and lime carbonates. It is not 0 durable as the Mansfield 
stone, butjudging from the outcrop and th . compositio~ it is equal to the 
average in this respect. I 
At Cannelton, on the Ohio river, are ex~nsive quarries of Carbonifer­
ous sandstone immediately overlying the Mansfield stone. It is not so 
attractive in color as the Portland stone an~ will not com~and as high a 
price for building purposes, but it is accessible in larger quantities, is 
equally as durable, pussibly more so, is eas$y worked and is well adapted 
to use in heavy masonry. These quarris have been productive for 
many years. 
Sandstone.of Carboniferous age has be quarried at Jasper, Brazil, 
Coxville, and points west of Newport, northwest and northeast of 
Cayuga, south and west of Covington, and elsewhere. 
Riverside Sandstone.-At Riverside, Fo ntain county, are two large 
quarries (one in operation in 1895) in san stone of Lower Carboniferous 
age. The stone varies from a light blue olor on the interior to'a drab 
or buff on the exterior. It is evenly strat fled in layers from two inches 
to more than three feet in thickness, the t inner layers being on the ex­
terior, and the thicker ones in the interior. It is very fine grained, takes 
a smooth finish and is adapted to delicate c rving and ornamentation. It 
is not so highly silicious as the sandstones f the Coal Measures, and has 
a greater variety of mineral constituents While the Riverside sand· 
stone is not so durable as the Mansfield stone and not so well adapted 
------
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to heavy maSQnry, yet it is better adapted to trimming or carved work. 
The bulk of the stone is used at Lafayette and neighboring towns, yet 
some of it has been shipped to more distant points. 
Similar stone to that at Riverside has been quarried near Attica at 
Raccoon Station on the I., D. &; W. railway and on Big Walnut creek 
east of Bainbridge, Putnam county, and other points in the State. 
In the SQuthern part of the area there are at least two beds of sand­
stone in the Lower Carboniferous limestones, a much coarser grained 
stolle than the Riverside stone, and resembling the buff-colored Mansfield 
stone. It is thought to occur at a horizon between the Riverside and 
• the Mansfield 	 (the Chester ?). It has been quarried for local use at, 
several places in Orange county. 
The crushing tests of the Indiana sandstones indicate a stone about 
equal in strength to stones of similar cliaracter elsewhere, but below the 
average for all sandstones if the quartzitill varieties are included. The 
fire tests would indicate a stone that would not stand a fierce conflagra­
tion without more or less serious injury. However, the reports from its 
use in fire places, chimneys, sugar furnaces, and blast furnaces indicate 
a fire-resisting stone of some merit, from certain localities at least. 
The experimental and statif;ltical information is tabulated in the follow­
ing pages. The value of the annual production varies from $80,000 tOo 
nearly $200,000. 
i TABLE I. 
Statistics of sandstone production in Indiana jor 1891, 1894- and 1895. 
I1891. 1894. 1895. 
Location 01 I Kind of 
quarry. stone. ,:::!l:,\.[ 
.: Value. Cu.}'t. Value. Cu. Ft. V .. lue. 
Williamono Buft'. $25,000 105,000 $10,500 210,000 200,000 $22,000 
... Buft'. " .. , 35,000 ~:~ 40,500 2,1001 f::::::':::: ,..... , ..... ......... 
Attica .............. Bulfand 231,600 23,160 61,000 6,100 60, O~ 6,000
Drab. 
Blueand 	 "'....Riv'Hside ........ 1 19.000 128,000 M,4[)(' 61,500 9,500 81,003 12,000
Gray.
Worthy......... " 50,000 200,000 20,000 200,000 20rOO 

Cannelton ...... ~~'il.' 5,000 6i~600 ~;\OO 54,000 12,000 283,000 38,000
St. Anthony.... Brown. SO,noo (l) (1) 12,I!OO 5,000 50,000 15,000
Jasper ............ Bnfl'. 3,500 13,500 1,755 1,500 200 1,500 200 

Silverwood ..... {Blueand { 250,000 206,250 57,750 (1) (l) (1) (1)Gray~
Mansfield ........ Brown. 150,000 41,250 30,100 (1) ........ , ...... (1) 
 ••• u •••••••••• 
{BrOWn, 

{77,ooo
Other Points ... Buft'and 77,400 5,600, 20,000 2.000 25,000 2,500 
. Gray. 	 J _ 
Total ... , ....... $009,500 864,000 $169,365 661,000 $79,800 1,140,000 $117,800 

(1) Not in operation. 
At Riverside in 1891 there were two quarries in operation; in 1894 
and 1895 there was only one. 
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A rough estimate, based on the dimensions of the different quarry 
openings throughout the area traversed, shows a total production of 
about 3,750,000 cubic feet, of which 2,000,000 feet would come from the 
Wabash valley above Coal creek. This estimate includes the product 
for local use from the many small quarries. It is possibly far within the 
limit of the actual output. 
TABLE II. 
General statistiCil of the sandstone industry in Indiana in the years 1891, 
1894, 1895. 
ITEM. 	 1891. I 1894. 18%. 
Whole number of men employed ......................................................... 307 410 414 $1.5{) $1.75 $1.75 
21 13 15~~~~:~ rr3!~f~~::~~:~~~:;~t~~.~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 40 36 46 
Number of steam drilJs ...................................................................... .. 9 6 7 
10 5 5 
3 4 6 
$0.20 $0.14 $0.14 
73 65 60~1~~t~g~~A~l~:{~7:E;;f::;;~:;;~HiH;~HH;;;7H;;;>H/;~; 10 4 4 
. 
TABLE III. 
Statistics of the Sandst1me Production in 1891.* 
Locality. 
1 	 St. Anthony .., 2 $5,000 .............J ..... .. t

2 .Jasper ....... , ... 2 3,500 $1.50 21........ $1,755 
3 Cannelton .... . 3 2.400 58 { 1."31; 61,000 10 9 ........ 6,1002.25 
4 Fountain .... . 1 3110 3 1.25 5,400 11 600 
5 Silve·rwood .. . 1 259,000 60 I$) 206,25{) 28 ....4"" ::::::::1 ..·..3.. 57,750 
6 Pottsville 1 1,0;00 12 1.2,') 72,000 7 ................................ 5,000 
7 Mansfield .... .. 1 150,000 20 1.50 41,25{) 73 ....... 2 30,100
• 	 8 Attica ........... . 2 40,500 39 1.50 231,600 10 I.............. .. 23,160 
9 Williamsport 6 6,000 73 t 1.25 105,000 10,50050
10 Riverside ...... 2 15,000 35 1.50 { 20,000 { ~ I··..~.. 4 34,4001.75 108,0001----:·-----[·---1·-----:------1 1---··1----------­
21 $523,900 307 81.50 364,000 $O.2O! 9 3 $169,365 
~ Collected and tabulated from the rerort by Mr. A. C. Benedict to the State Geologist, 
.and pUblished in the Seventeenth Annual Report of the State Geologist of Indiaua.1891. 

t Not, in onArn,t1on in 1K91. 
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SandiJtone product in Indiana for 1889.-The sandstone produet for 
1889, valued at $43,983, is as follows: Warren county, $19,163; FoYn-
tain county, $14,500; smaller amounts in Orange and Putnam counties, 
in all 11 quarries. Of the total, the amount of $16,033 was used for 
building purposes, $18,080 for bridge work, etc. All of Orange county's 
product was used for abrasives.-.Mineral resources of the United States, 
1889-90, p. 393. 
List of companies and individuals operating sandstone quarries in Indiana, 
with dates. 
1. Williamsport Stone Co., Williamsport; quarry opened in 1840; 
worked by the present company since 1893. 
2. F. J. Bernhart, Attica; since 1892 run by F. J. Bernhart; quarry 
first opened by his father in 1856. 
3. Jacob Schmidt, Attica; since 1892; operated other small quarries 
in previous years. 
4. Guyer, Burchby & Co., Riverside; since 1R87. Riverside Stone 
Co. has a quarry close by the above, opened many years previous, but 
not in operation in 1895. 
5. J. B. Lyne & Son, St. Anthony; since 1894; first opened in 
1887. 
6. F. F Paulin & Co., Cannelton ; since 1884; first opened at Can-
nelton, many years previous. 
7. American Cannel Coal Co., Cannelton; since 1895. 
8. Parke County Brownstone Co., Mansfield; from 1891 to 1894; 
now in the hands of receiver; operated by M. W. Wolf, 1887-1891. 
9. Portland Stone Co., Worthy; date of opening not at hand, but 
only a few years ago; has been in vigorous operation ever since. 
10. Joseph Marlowe, operating Indiana Greenstone quarry at Kick-
apoo, near Attica, since 1892; quarry was opened many years previqusly. 
11. Charles A. House, Rainsville, has operated small quarri~s for 
local use for several years. 
12. Louis F. Inglehart, Harmony, with his father has operated 
a small quarry for 30 yearP. 
13. John Jones, Paoli, has operated local quarries since 1885. 
14. Hamilton Tigert has operated small quarry since 1892. 
15. Portland Mills Brownstone Company opened a large quarry at 
Portland Mills in 1895. 
16. Hillsboro Brownstone Co. and L. K. Stevens .operated brown-
stone quarries at Hillsboro for several years; only small quarries for local 
use in operation in 1895. The Stevens quarry now owned by C. W. 
Moore. 
· 
17. Mr. Brooks, at Fountain, operates a small quarry for local 
demand. 
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18. J. Hassler has operated quarries in gray and buff stone at different 
times at Rockwood, near Bloomfield, Greene county. 
19. Jas. Schroeder has operated a small quarry near Jasper since 
1887. Other quarries, known as the Eckert quarry and the Fisher quarry, 
have been worked until recently in the same locality. 
Quarries were opened this year (lb95) by the Condon Bros., at 
English, in Crawford county; others at West Baden, Orange county. 
There are a number of quarries that were at one time large producers, 
but are now idle, the largest of such being owned by the Cayuga Pressed 
Brick and Coal mining Co., near Silverwood, that was in operation from 
1888 to 1892 and shipped between 3,000 and 4,000 carloads of stone. 
Smaller quarries now idle are those near Covington, Coxville and Brazil. 
TABLE IV. 
Value of sandstone production in the United States, by States, from 1890 
to 1894 * 
STATES. 1890. 1891. 1892. 1893. I 1894. 
$32,000 $5,400 $18,100 
35,000 46,400 .................. 
18,000 3,292 2,365 
50,000 26,314 10,087 
550,000 126,077 69,105 
Alabama ............... ........................ $43,965 $30,000 
Arizona ........... .. ..... ..................... 9,146 1,000 
Arkansas ....................................... 25,074 20,000 
California......................... ............ 175,598 100,000 
Colorado......................................... 1,224,098 750,000 650,000 570,346 322,934 Connecticut....................... ........... 920,061 750,000 
~~0;-::i~:::::::::::::::::::::::::::::::::::::::::: ~~l :::·::.:::::.:·:.:::t .......... 2;ooo· :::::.:::::::::::: ......... 'ii .. ooo 
Idaho............ .... .. ......... ...... ......... 2,490 ........ ......... 3,000 2 005 10."\29 
IlliJ?ois .......................................... 17,896 10,000 7,500 16;859 10,732 
Indmna .. .................... .................. 43,983 90,000 80,000 20,000 22,120 
Iowa............................................... 80,251 50,000 25,000 18 347 11,639 
Kansas ...... .................................... 149,289 80,000 70,000 24;761 30,265 
Kentucky .. .............................. 117,940 80,000 61i,OOO 27 868 
Maryland ............................... ...... 10,605 10 000 .. 5,000 36U ~ 
Massachusetts ... _........................... 649,097 ~~ 400,000 223,348 150,231 -......__ 
Michigan ................................ ...... 240,570 275,000 500,000 75,547 34,066 
Minnesota...................................... 131,979 290,000 175,000 80,296 8,415 
Missouri......................................... 155,557 100,000 125,000 75,701 131,687 
Montana ....................................... 31,648 35,000 35,000 42,300 16,500 
~:~a~";,;;;,~~·hi~~::::::::::::::::::::::::::::: (aJ,750 :::::·.:::::·.:::::: :::::·:::::::::::: :::::::::::::::::: :::·::.:::::::::::: 
New .Jersey.................................... 597,309 400,000 350,000 267,514 217,941 
New Mexico................................... 186,804 50,000 20,000 4,922 300 
New York..................................... 702,419 500,000 450,000 415,318 450,992 
North Carolina.............................. 12,000 15,000 ..................................................... . 
Ohio.. ........... ......... .................. ... .. 3,046,616 3,200,000 3,300,000 2,201,932 1,777,034 
Oregon ......... ..................... ............ 8,424 ................. 35,000 ................................... . 
Pennsylvania .. ....................... ...... 1,609,159 750,000 650,000 622,552 349,787 
Rhode Island................................ (a) ................. ....... .......... ........... .. ............... . 
South Dakota ........ ........... ............ 93,570 25,000 20,000 36,165 9,000 
Tennessee...................................... 2,722 ...................................................................... .. 
Texas............................................. 14,651 6,000 48,000 77,675 62,350 
Utah.. ..... ........ ....... ............... ......... 48,306 36,000 40,000 136,462 15,428 
~r:~~l:.t .. ::::::::::::::::::::.:::::·::::::.::::. <ri,5oo ....... 40.ooo· :::::::::::::::::: ......... s:soo· ........... 2 .• 258 
Washington................................... 75,936 75,000 75,000 15,000 6,611 
West Virginia................................ 140,1'87 90,000 85,000 46,135 63,865 
Wisconsin.. ... ........................... 183,958 417,000 400,000 92,193 94,888 
Wyoming...................................... 16,760 25,000 15,000 100 4,000 
----· ---- ·-- ---
-----------
-
Total ................................... $14,464,095 $8,700,000 $8,265,500 $5,195,151 $3,945,847 
(a) Sandstone valued at $26,199 was.p_roduced by Rhode Island, Nevada, Vermont, Florida 
and Georgia together, and this sum is included in the total. 
'''From Mineral Resources of the United States, Part IV, 16th An. Rep. U.S. G. S., 1894. 
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TABLE V. 
Value of different kindB of stone produced in the United Slates during the 
years 1893 and 1894..* 
KINDS. 1894. 
Sandstone $3,945,847
Granite ............................................................................ o,...... 10,009,156
Marble .................................................................................... . 3,199,585
Slate ............................................................................... .. 2,700,324
Limestone ................................. . 16,(;12,904
Bluestone a900,OOO 
Total .................. 837$17,816 

"Mineral Resources ofthe United States. Part IV., 16th An. Rep. U:S. G. S., 1894. 
a Estimated. 
TABLE VI. 
Table ilwwing chemical compositWn of sandstone8. 
..: 
'".J:> 
a 
"z 
Locality 
.!~ 
.0'<' 
='Ql
-..0 ... 
<1 
H 
<Ii 
'"'s 
'" ::< 
,; 
'<'
';;
0 
= e 
H 
,; 
s 
~ 
1 
2 
a 
4 
5 
6 
7 
Man~field .................................... ......... 
Judson ...................................... ......... 
Hillsboro ...... .............................. ......... 
Fountain ............... .............................. 
Bloomfield.. .... ............ ............... 
St. Anthony.. ........... ........................... 
Riverside ............................., ........... 
92.16 
93.21 
91.85 
91.66 
85.29 
88.41 
93.16 
.51 
.56 
.66 
.19 
.63 
1.66 
6.29 
4.91 
6.60 
0.41 
11.83 
8.40 
2.69 
.05 
.12 
.12 
.05 
.06 
.13 
.13 
''98.59 
98.71\ 
98.93 
98.72 
97.43 
97.57 
97.58 
~ ::!~i:f:trr..~::....::::::::::::::: ::.:: ::::: ::::::::: ~~X 
1() Cann61ton ........ ...... ...... ............ ............ 96.18 
11 Worthy (Portland Stone) ........ ........... 91.18 
12 Fern .......................................................... ii f~~!i:,~\{~::;.:::::·:·:::::::::::::::::::::::::::::: ..·~·:lf 
16 Waverly, Ohio.............. ...... .................. 91.00 
17 Cleveland, Ohio ................................... 91.67 
18 Cromwell,Oonn................................... 70.84 
.05 
.28 
,54 
2.13 
.47 
2.87 
13.15 
10.00 
5.20 
6.92 
13.15 
,6.5 
••,0}j,6 
1.12 
1.43 
19.34 
2.48 
1.41 
1.47 
tr. 
2.48 
.62 
.63 
.15 
.86 
3.09 
1.15 
tr. 
0.28 
3.69 
1.41 
tr. 
tr. 
tr. 
0.30 
0.28 
0.34 
tr• 
3.29 
un 
"i.BO· 
1.17 
1.01 
99.29 
99.40 
98.43 
100.00 
t100.00 
100.00 
100.00 
100.00 
+100.00 
.. Includes .09 per cent. alkalies. 
t Includes a.aper cent. potash, 5.48 per cent. soda, and .71'6r cent. ms,ngan_ oxide. 
:!:Inoludes 1.76 per cent. potash, 1.03 per cent. soda. 
Nos. 1 to 10 analyzed for the survey by H. H. Ballard, Roee Polytechnic Institute, Terre 
Haute,Indiana. No.n, froUl the "Na,tional Builder," January 19, 18115, by S.S.Gorby. Nos. 
12 ILnd 13, mILde for the survey by Dr. P. S. Baker, DeP&UW University. Nos. 14 to 17, from 
Stones for Building and Decoration, by G. P. Merrill, p. 426. No. 18, furnished by the New 
England Brownstone Co. In Nos. 1<1 to IS the insoluble resid\l<l is SiliM. 
CARBONU'EROUS SANDSTONES OF WESTERN INDIANA. 323 
TABLE VII. 

Tribk alwwing speeifi,t< gravity, eruahing strength arui ratio of absorption qf 
8aruistones. 
.;
"'..; 
.. .;>. .. " 
... c...£
..,,, ~~ 
.<> Locality. .=.~ '" -=~ 0"­a Or. .~ ~~ 
::0 ! .. 
Z 00. 
.~" 
:;" ~ " .. 
Pounds. Pounds. 
3,000 
6,Q45 
g:~
6,825II~t~!h~f~0·:~:::~rJ·~";····~~.~~I:,~::::t~·;1 11,213
12,810~ ~r~~~:lf:O~~n~~:. :::::: ~:::~: .::::::::::::::~:: ::::::::::::::: I ~....2:5'·' . uHis6 .......... "i~' 16,894

9 Middletown, Conn ............... ... ................., 2.36. 149 irr 6,950

10 Gunnison,Coj ..................... ,................................ 2.20 13749 .09 5,250 

11 Coal Creek Col. ........................... ,.d................. 2.03 126.82 .167 2,879

12 Portland, Conn ............................................................................ . 4,945 

13 Marquette. Mich. ...... ..... . ........... , .............. ' 2.29 142.8 6,165 ' 

14 Jordan, l\iinn ...................................................... 1.90 11&.9 4,7-'>0 

15 Medina. N. Y....................................................... 2.41 11>11.6 17,250 

16 Cleveland. OhiQ ......................................... ...... 2.24 140 6,800

17 N. Amherst, Ohio ............ ................................... 2.14 '133.7 5,450

18 Angel Island, Cal. ............................................ " 2.73 170.6 4,574 

2,400Ml ~~~/Io8~;,;,~~'wiB .... ::::::::::::::::::::::::::.:::::::::::::::::: ~:~ l~ Jj 4,!'50 
NoTII.-Tests on N08.1 to 4 made for the Survey by M. A. Howe. Rose Polytechnic Insti­
tute, Terre H"ute. Indiana. No.5 from the National Builder, Jan. 1.1895, by S. S. Gorby. 
No.6 made by Mr. Howe at Terre Haute. Tests on the same given byG.P.Merrill. Building 
and Ornamentnl Stones equal 10,250 llnd 8,222. 
BIBLIOGRAPHY. 
The following bibliography does not aim at completeness, but as it 
contains probably the references to the most important literature on the 
subject it may be of value to those desirous of looking up the subject 
further. Very little has been written on the sandstones of Indiana, out­
side of a casual mention of their occurrence in the different county 
reports on the counties in the Carboniferous area. 
SANDSTONES OF INDIANA. 
BENEDICT, A. C. Quarries in Indiana, in 17th Annual Report Depart­
Dlent of Geolol!Y and Natural Resources of Indiana, 1891, pages 
106-113, gives statistics of the sandstone quarries i,r; 1891. 
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COLLETT, JOHN. (1.) Geology of Dubois county in 3d and 4th 
Annual Report Geological Survey of Indiana, 1872, page 236. 
(2.) Same volume, pagfl 298, says the sandrock near the county 
seat of Jasper county is of excellent quality, equal to any in the 
State for foundations and heavy masonry. 
(3) Geology of Warren county, pages 191-246 in the 5th 
Annual Report Geological Survey of Indiana, Indianapolis, 1874, 
in several places calls attention to the sandstone in the county as 
suitable for building stone. 
(4.) Geology of Lawrence county, same volume, pages 260-314, 
mentions the sandstone of that county as weather and fire-proof 
sand~tone. 
Cox, E. T. (1. ) 2d Geological Report of the Geological Survey of 
Indiana made during the year 1870; Indianapolis, 1871, page 77, 
the massive sandstone in the hills north of \Vashington in Davies!! 
county will make a durable building stone. Pages 82 and 105, the 
conglomerate sandstone occurs in large quantities, and where free 
from iron and pebbles is a handsome and durable ..tone. Pages 
119 and 120, mention the occurrence of sandstope in western 
Indiana. On pages 204 ani! 205 he describes the sandstone and 
conglomerates of Dubois county, Baying they are fire-proof. 
(t.) 3d and 4th Annual Reports of Geological Survey of 
Indiana, Indianapolis, 1872, pages 83 and 138, mentions the sand­
stone on the bluffs at and above Cannelton as excellent building 
stone, enumerates the buildings and government works in which it 
was med. 
(3.) Geology of Pike County, in same volume. Page 284 
states that the "massive member of the subcarboniferous lIand­
stone" about Pikesville furnishes the best quality of building 
stone; also that good Coal Measures sandstone occurs in othflr parts 
of the county. 
HOIlBS, B. C. Geological Survey of Parke County in 3d and 4th 
Annual Reports Geological survey of Indiana; Indianapolis, 1872. 
Pages 341-::184 calls attention in several places to the heavy beds of 
sandstone in the county and gives vertical sections. 
MINERAL RESOURCES, U. S. 1887, page 72!l. Chester sandstone (Sub­
carboniferous), well developed in 'Warren county and thence in a 
belt traceable to the Ohio river. Quarries at Williamsport and 
Attica, Warren county; near Attica and Portland, Fountain 
county; French Lick and Paoli, Orange county; and 7 N. and 6 
N. 4 W., Greene county. Some of the quarries actively worked 
and furnish large amounts of stone. 
Same ~ above in Mineral Resources 1882, page 680. 
Statistics of sandstone production in Indiana, in volume for 1889 
and 1890. P. 393. 
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OWEN, RICHARD, in report of a geological reconnoissance of Indiana made 
during the years 1859 and 1860, ,under direction of David Dale Owen, 
Indianapolis, 1862, pages 164 and 165, speaks of the sandstones of 
Warren county and Fountain county, calls attention to the coarse 
sandstone. (Mansfield) and the Lower Carboniferous (Riverside), 
which are quarried between Attica and Williamsport; makes mention 
of the stone quarries east of Attica, now abandoned, but did not vieit 
the quarries. Page 180: "The eastern portion of Dubois county fur­
nishes sandstone fur building purposes from the Millstone grit." 
Page 183: "Near Cannelton, as well as in other parts of the field, 
sandstone is quarried for building purposes" Also makes some 
general remarks on the properties of sandstones. 
THOMPSON, MAURICE. Inaiana sandstone, in 17th Annual Report of 
Department of Geology and Natural Resources' of Indiana, 1891, 
pages 30-40, gives in outline descriptions of some of the sandstones 
and the countie3 in which they occur. 
SAND81'ONF..8 IN GENERAL. 
BECKER, G. F. Monograph XIII, U. S. Geological Survey; origin of 
concretions, weathering, alteration, etc., of I?andstones. 
CHAMBERLIN, T. C. Geology of Wisconsin, volumes I and II, Madison, 
1883. Treats briefly of sandstones in general and more in detail the 
sandstones of Wiscomin from both an economic and scientific stand­
point. 
DANA, JAB. D. Manual of Mineralogy and Lithology, pages 426, 427. 
J. Wiley & Sons, New York, 1884. 
DAY, WM. C. The Sandstone Industry in 1894. Extract from 16th 
Annual Report of the Director of the U. 8. Geological Survey, 
Part IV, pages 55-65. Washington, 1895. 
GEIKIE, A. Text-Book of Geology, pages 161, etc. Macmillan & Co., 
1885. 
HAWES, G. W. Geology of New Hampshire, volume III, 1878, part 
10, page 240, also in 10th Census, vol. X. 
HULL, EDWARD. Pages 237 to 279 in A Treatise on the Building and 
Ornamental Stones of Great Britain and Foreign Countries. Mac­
millan & Co., London, 1872. Gives a short general treatise on 
sandstone and a description of the sandstone of England, Scotland; 
Ireland, India and the continent. 
IRVING, R. D. Geology of Wisconsin, volumes I and III. Treats in 
detail die sandstone of Wisconsin and less specifically sandstones in 
general, microscopic examination, chemical analyses. 
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IRVING, R. D., and VAN HISE, C. R. Bulletin 8, United States Geo­
logical Survey, Induration of Sandstone i illustrated. Shows that 
quattzitic lind other crystalline sandstone may be produced by dep. 
osition or silica on sand grains oriented cry8tallograph1cally with the 
original grains. 
JONES, DAvID P. Flagstone, in the Mineral Industry, volume III, 
1894, pages 495-504. Soientific PUblishing Co., New York, 1895. 
Desctibes the N ortb river bluestone, Colorado red fiagl'ltones and 
Kansas fiagl'ltones. 
KELLY, Tlios. C., et al. Sandstones, 10th Census, 1880; volume X, 
pages 25-27. 
MAw, GEORGE. On the disposition of iron in variegated strata, in 
Quarterly Journal GeologiclllSociety, volume XXIV, 1868, pages 
351-400. Gives a eareful, detailed a()Count of the nature, charac­
ter, origin, etc, of the iron coloring matter in I!Iandstotte and other 
rocks. 
MERRILL, F. J. H. Building stones of New York, In the Mineral In­
dustry, volume III, 1894, pages 498-4. Scientific Publishing Co., 
New York, 1895. 
MERRILL" G. P. Stones for Building and Decoration, pages 245-290. 
J. Wiley & Sons, New York, 1891.. Also in Smithsonian Report 
for 1886, part II. 
PAGE, DAVI)). Economic GeolollY, pages 66-72. Treats of sandstones 
from an economic standpoint. 
RoTH, J. Allgemeine und Chemische Geologie, volume II, page 607, 
et seq. 
RUSSELL, I. C. Bulletin 52, U. S. G. 8. on the origin of the red color 
in the Triassic sandstone of the Eastern States. 
SEELEY, H. G. In Phillips' Manual of Geology, London, 1"85, part I, 
pages 92-98. Microscopic characteJ.! of sandstones of England and 
general character of sandstone. . 
SMOCK, JOHN C. In Bulletin of the New York Stll.te Museum, volume 
II, No. 10; September, ]890. Building Stones in New York, 
Albany, 1890. Brief general treatise on sandstone and description 
of the sandstone of diffurent geologie ages in New York, and descrip­
tion of the different quarry regions; also treats of the durability of 
sandstone in New York City i pages 214-227, 255-2R1, 294-304. 
Also in Bulletin No.3, 18881 pages 14-19, 49-93. 
'SPERR, F. W., et al. Sandstones, 10tli census,.J880j volume X. 
WINCHELL, N. H. Building Stones, in the Geology of Mjnne~ota, 
volume Ii of the final report. pegtll!! 176-182 j Minneapolis, 1884. 
Describes the sandstones of Minnesota, gives chemical analyses, 
physical tests, etc., and illustrated by microscopic sections. 
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ZIRKEL, DR. FERDINAND. Lehrbuch der Petrographie, 2d edition, 
volume III i pages 715-7:44. Verlag von Wilhelm Engelmann, 1894. 
Probably the best scientific treatise on sandstones, especially on 
European stones . 
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CORNELL UNIVERSITY, } 
ITHACA, N. Y., Jan .. 10, 1896. 
Prof. W. S. Blatoh1eg, State Geologist: 
DEAR SlR-I have the honor to transmit herewith a report of my work 
during the past field season. 
Respectfully, 
E. M. K1:NDLE, 
.A88i.atant Geologist. 
THE WHETSTONE AND GRINDSTONE ROCKS OF 
INDIANA. 
BY EDWARD M. KINDLE. 
CHAPTER I. 
TOPOGRAPHY AND GENERAL GEOLOGY. 
PosiTION.-The sandstones which supply the coarse and fine grained 
whetstones and the grindstones of Indiana, are confined principally to the 
western half of Orange County. The territory which has been mapped 
during the study of these beds embraces the western part of Orange, the 
southeastern portion of Martin, and the northeastern part of Dubois 
counties lying between the second principal meridian and range line four 
west, and extending from the northern to the southern boundary lines of 
Orange County. 
ToPOGRAPHY.-This region lies south of the southern limit of the drift, 
and presents a variety of topography very different from that found in the 
central and northern portions of the State. The surface of the country 
preserves unmodified by ice action all of the sculpturing left by the agents 
of erosion since the elevation of the regions above the sea. 
Two very different types of topography occur in this area. Over the 
western and southern portion, where sandstone is the predominant rock, 
high narrow and crooked ridges with deep intervening valleys constitute 
the characteristic configuration. The larger ridges have a general east 
and west direction corresponding to the direction of the principal streams. 
Running off from the larger ridges are numerous smaller ones cut out by 
secondary streams, and these are indefinitely lobed. 
The crests of the ridges rise from 200 to 350 feet abnve the valleys. A" 
few prominent points on the ridges rise considerably higher than this. 
Mt. Arie, near West Baden, and Bur tin Hill, southwest of French!Lick, 
are two of the highest points in this region. Toward the northeast the 
ridges become less prominent until they are nearly entirely replaced to 
the east of Orangeville by a comparatively level limel'ltone country, the 
surface of which is pitted with numerous "sink holes," or cone-shaped 
basins, usually ten to twenty yards across, and from eight to fifteen feet 
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deep, connecting through openings at the bottom with underground 
drainage channels in the limestone. Sometimes these "sink holes" cover 
one or more acres, and by the filling up of the subterranean outlet they 
are frequently transformed into ponds. The "sink holes" constitute the 
most characteristic feature of the topography between Orangeville and 
Orleans. 
DRAINAGE.-Two streams, the Patoka River and Lost River, with their 
tributaries drain most of this region. 
Lost River has its source in the St. Louis limestone region in the west-
ern part of Washington County. In the northeastern part of Orange 
County (Sec. 4, Tp. 3 N., R. 1 E.), it sinks and flows for a distance of 
about eight miles through an underground channel in the lower Kaskaskia 
limestone. Through the region where the channel of Lost River is un-
derground numerous basins and ravines ending in "sink holes" collect 
the surface waters and transmit them through underground channels to 
the main stream. Two of these underground streams come to the surface 
and disappear again in a large sink hole called the " Gulf," about a 
quarter of a mile northeast of Orangeville. It is evident that the two 
streams which unite here have their sources distant from each other from 
the fact that rains in a quarter which renders one of them turbid do not 
affect the other. 
Lost River leaves the underground channel at Orangeville. The old 
surface channel or " dry bed " unites with the stream a short distance 
below the "rise." This channel is dry, except after heavy rains, when 
the excess of water continues down from the first sink to three other 
sink-holes in sections 8, 13 and 11, Tp. 3 N., R. 1 W. The increase in 
the volume of water at the '' rise'' at such times causes it to flow back-
ward up the old channel until it is filled, thus presenting the curious phe-
nomenon of a stream flowing in two directions at the same time. 
Below Orangeville Lost River meanders much, but keeps a general 
westerly course to White River in Martin County. A comparison of the 
distance in a straight line between Orangeville and the junction of Lost 
River and White River, with the actual length of the stream between 
these two points, will indicate the extent of its meanders. The distance 
from Orangeville to the mouth of Lost River in a bee line is about 15 
miles. In covering this distance the stream traverses more than 36 miles. 
Throughout its course Lost River is sluggish. Below Orangeville the 
valley plain or bottom is usually a quarter to a mile in width. In some 
places the channel of the stream is cut in the alluvial material of this 
plain, while in others it is in limestone or sandstone. 
The Patoka River and its branches drain the southern part of Orange 
and the northeastern part of Dubois counties. The Patoka is similar to 
the Lost River in its sluggish charact~r and extensive meandering. A 
striking peculiarity of the Patoka is its great length as compared with 
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its volume. Its comparatively small volume is due to the small drainage 
area, which it divides with two other streams, the Ohio and the White 
rivers, lying on either side of it. The valley of the Patoka is cut 
through the Kaskaskia beds and the Mansfield sandstone. At the con-
tact of the limestone and sandstones numerous springs break forth, fur-
nishing an abundance of excellent water. 
GEOLOGY. 
GENERAL RELATIONs.-The rocks of the whetstone region all belong 
to the Mississippian or Lower Carboniferous formations. The subdivi-
sions of these and their taxonomic relations are indicated below : 
System. Series. 
Carboniferous .............................. { Coal Measures. Mansfield sandstone. 
Mississippian ................................ Kaskaskia. 
The beds have a gentle dip to the southwest, so that in passing across 
the region from east to west the Kaskaskia beds, which are the predomi-
nant and almost the sole rocks in the east, are seen to pass under the 
Mansfield sandstone, and are found in the west only in the bottom of the 
valleys. 
All of the Kaskaskia Limestone beds of this region, and the sandstones 
below the uppermost of these, are referred to the Kaskaskia group. It 
comprises, where typically developed, three beds of limestone and two of 
sandstone. These different beds will be designated respectively as the 
Lower, Middle and Upper Kaskaskia Limestones, and the Lower and 
Upper Kaskaskia Sandstones. The following section of Kaskaskia strata 
taken at Foote's Spring in 8. W. t ofS. W. }, Sec. 11, T. 1 N., R. 2 W., 
shows about the average thickness of its different beds except the Lower 
Kaskaskia Limestone, which is only partially exposed at this point: 
Slope with Mansfield Sandstone fragments .................. 18 feet. 
Upper Kaskaskia Limestone .............................. 15 feet. 
Upper Kaskaskia Sandstone .............................. 35 feet. 
Middle Kaskaskia Limestone ............................. 16 feet. 
Lower Kaskaskia Sandstone .............................. 30 feet. 
Lower Kaskaskia Limestone .............................. 6 feet. 
Blue Shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 feet. 
Lower Kaskaskia Limestone .............................. 5 feet. 
LOWER KASKASKIA LIMEsTONE.-The Lower Kaskaskia Limestone is 
usually a light ash gray in color.· In structure it is a close, fine textured, 
uncrystalline stone breaking with subconchoidal fracture. This stone is 
so fine and even textured that it would make in many places a litho-
graphic stone, but for the presence of very fine seams of calcite run-
ning through it. Rough irregular shaped nodules of chert, gray to blue 
or black in color, occur in this limestone at some localities. 
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A thin bed of sandstone occurs at some loealities in the upper part of 
this limestone which contains numerous stems of SigiUaria. This Sig­
illaria bed is well exposed at .the forks of the road just west of Buck 
Grove Church, and at William Shirley's, S. E. t of N. W. t Sec. 12, T. 
2 N.,R. 2 W. 
DISTRIBUTloN.-Over the ea,stern and northeastern part of the region 
the Lower Kaskaskia Limestone is the principal formation. The Upper 
KaiSkaskia beds have been almost entirely removed over the region east 
of Orangeville. This limestone extends down the Lost River Valley 
about two miles below Roland Postoffice. Above this point it extends 
well up the valleys of the tributaries of Lost River. The Lower Kas­
kaskia Limestone does not extend so far west along the Patoka. It dips 
below the bed of the stream in the east part of Sec. 16, Tp. 1 S., R. 1 W. 
LOWER AND UPPER KASKASKIA SANDSTONEs.-These beds which are 
separated by the Middle Kaskaskia Limestone vary widely in thickness 
and in lithological characters. They are composed of strata of sandstone 
of medium coarseness, buff to light gray or white in color. In many 
places iron in the form of limonite concretions occurs in the massive sand­
stone. Thin seams of eoal three to six inches in thickness are found in 
them at some localities. One of these thin Kaskaskia seams has been 
opened in the S. W. t of the S. W. t Sec. 24, Tp. 2 N., R. 2 W. Beds 
of shale sometimes in part replace the sandstones. The Lower and Upper 
Kaskaskia Sandstones outcrop extensively along the valleys of the Upper 
Patoka and Lost Rivers, and of their tributaries. The distribution of 
the outcrops of these shales which are of economic value will be given 
in detail in another part of this report. 
MIDDLE KASKASKIA LIMESTONES.-This limestone is usually a c1ose­
textured, semi·erystalline, gray limestone. It is usually fossiliferous con­
taining a rich brachiopod fauna. At some localities the Middle Kaskaskia 
limestone has a perfect oolitic structure developed. This structure is well 
shown at the spring on the north side of the road in the N. E. t Sec. 4, 
Tp. 1 N., R. 2 W. Two systems of planes nearly at right angles to each 
other are often developed in this limestone. Weathering always pro­
ceeds most rapidly along the joints of tbe8e planes when they are present. 
In such a ledge weathering reduces the limestone to a mass of chips and 
slabs split off parallel with the bedding, and with trough or ditch-Hke 
depressions running through the mass of debris corresponding in position 
to the original joints. Where one of these troughs of weathering is 
much more thoroughly developed than the others, as often happens along 
the terrace of a hill, the resemblance to an artificial stonework thrown 
up by man is often striking. Good examples of this kind of weather­
ing occur in the N. E. t Sec. 28, Tp. 2 N., R. 2 W., and south of Geo. 
Pruitt's in the N. W. t Sec. 3, 1'p. 2 N., R. 2 W. 
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The Middle Kaskaskia limestone varies in thickness from 30 to 5 or 6 
feet. · Its distribution is nearly coextensive with that of the Upper Kas-
kaskia limestone, which is indicated on the map by the line of contact 
between the Mansfield sandstone and the Kaskaskia. 
UPPER KAsKASKIA LJMESTONE.-The Upper Kaskaskia limestone is 
the highest of the Kaskaskia series. It is a dark to light gray, usually 
crystalline limestone, composed largely of crinoid stems. This limestone 
is usually characterized by an abundance of Archimedes. This fossil is 
comparatively rare in the middle limestone. Like the middle limestone 
the Upper Kaskaskia is sometimes oolitic in structure. Sometimes it has 
bands of chert two or three inches or more in thickness running through 
it. These chert bands are of slight lateral extent and thin out to atten-
uate edges. They are the result of the replacement of the limestone by 
silica. Crinoid stems and other fossils which have been perfectly silici-
fied occur in the chert. 
DrsTRIBUTION.-The distribution of the Upper Kaskaskia limestone is 
sufficiently indicated on the map. All of its outcrops will be found near 
the line separating the Mansfield sandsto~e from the Kaskaskia limestone. 
MANSFIELD SANDSTONE. 
Mansfield sandstone is the name given by Mr. T. C. Hopkins, of this 
survey, to the sandstones and associated strata lying above the subcarbon-
iferous limestone and below the coal measures. The term is equivalent 
to Conglomerate heretofore used in the Indiana reports for this horizon. 
The Mansfield sandstone comprises in this region a series of strata from 
150 to 200 feet in thickness, which vary greatly in lithologic features, 
both laterally and vertically. Sandstone ranging in texture from coarse 
conglomerate to the fine-grained Hindostan whetrock constitutes the bulk 
of the formation. Interbedded with the sandstone are thin beds of coal, 
shale and fire-clay. The Mansfield sandstone generally contains a con-
siderable amount of iron, which is concentrated in limonite nodules and 
bands of highly ferruginous sandstones. 
DISTRIBUTION.-The map indicates in detail the distribution of the 
Mansfield sandstone over this area, but some account will be given here 
of the lithologic characters of the formation in the different poriions of 
the region. 
Southeast of French Lick the Mansfield sandstone is represented only 
by detached remnants 15 to 40 feet thick on the top of the higher ridges 
and hills. In this quarter the sandstone is usually coarse, containing 
much iron, with occasional thin strata of small quartz pebbles. 
South of the Patoka, in southwestern Orange and in Dubois County, 
the Mansfield sandstone consists of thick beds of massive sandstone. 
Southeast of Centerville, in sec. 30, the sandstone is characterized by 
r . . . . 1: 
::L 
'lj': ,. 
::: 
334 REPORT OF STATE GEOLOGIST. 
marked cross-bedding. West and southwest of Ellsworth, in Dubois 
County, the sandstone outcrops frequently at the head of or along the 
sides of deep ravines, in cliffs of massive, loosely cemented, coarse buff 
sandstone, 30 to 80 feet high. 
Between the Patoka and Lost rivers, in Dubois, Martin and western 
Orange, the Mansfield sandstone has developed in it, in some localitie~, 
thin seams of coal, ten to twenty-four inches thick, and ass~ciated beds 
of shale and fire-clay. At Sutton's coal bank, in the S. W. :! of the 
S. W. :! Sec. 27, Tp. 1 N., R. 3 W., the coal is 24 inches thick. The 
section exposed there is the following: · 
Coarse sandstone .......................................... ? feet. 
Gray shale ............................................... 8 feet. 
Coal ..................................................... 24 inches. 
Fire-clay ................................................ 9 feet. 
Upper Kaskaskia limestone ................................ ? feet. 
West of French Lick and West Baden and northwest of Orangeville, 
the Mansfield sandstone includes the very fine-grained sandstone beds 
which furnish the Hindostan whetstone. 
The conglomerate structure of this formation is bPst developed in the 
sandstone cliffs at Shoals and southwest of there. On the east side of 
the river, at the High School building, a bed of massive sandstone forty 
feet thick outcrops. This sandstone is composed of loosely cemented 
coarse sand with some mic;a and numerous well rounded quartz pebbles. 
The stone has distinct cross-bedding dipping southeast. This is well 
shown in t.he sidewalk, just north of the railroad in Shoals, which is cut 
out of. the sandstone in place. A half mile north of Shoals the sand-
stone is well exposed in vertical cliffs on the west side of the river. At 
the "Pinnacle" the sectiou is approximately as follows: 
Mansfield Sandstone .................................... 110 feet. 
Upper Kaskaskia Limestone ............................. 10 feet. 
The sandstone here is a dark buff, coarse grained stone containing much 
muscovite mica. Quartz pebbles are sparingly scattered throughout the 
thickness of the sandstone. At intervals they are aggregated together 
in sufficient abundance to form a typical conglomerate structure. 
The sandstone is rather loosely cemented and sometimes weathers into 
striking forms. One of the most interesting results of weathering is 
seen in the "Jug Rock,"* which is a quarter of a mile north of West 
Shoals. The "Jug" is a pillar of conglomerate sandstone about forty 
feet high standing on the slope of a hill. The lower portion is about 
sixteen feet in diameter, while toward the top it diminishes to about five 
feet. The top is surmounted by a slab of much harder stone about 
*An excellent reproduction of a photograph of this rock is found in the Report of this 
Department for 1870. 
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twenty three feet in diameter. The general outline gives the impression 
of a jug if the observer has a sufficiently vivid imagination. The surface 
of the pillar is marked from top to bottom with distinct cross-bedding., 
The Upper Kaska,kia Limestone, which underlies the sandstone about 
"Jug Rock," is absent from the section at Shoals, the sandstone extend-
ing down to the level of the river bed. A half mile south of Shoals the 
limestone reappears in the river bank showing a thickness of eight or ten 
feet; vertical cliffs of sandstone sixty or seventy feet high resting upon 
it. The limestone aud sandstone with occasional conglomerate structure 
continues as far down the river as Johnson and Chenoworth's kaolin 
bank in Sec. 27, beyond which I have not traced it. At the kaolin bank 
the section is : 
1. Conglomerate Sandstone ...................... .40 feet. 
2. Kaolin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 feet, 6 inches. 
3. Limestone .................................... 14 feet. 
The sandstone here is a typical quartz pebble conglomerate. A geode 
was seen imbedded in the sandstone near this section. Geodes which have 
weathered out of the sandstone are common on the surface of the ground 
in Sec. 27, Tp. 3 N., R. 4 W. One was seen ten inches in diameter. 
Geodes which have weathered out of the conglomerate are also frequently 
seen in and about Shoals. These geodes appear to be identical in every 
respect with those which occur so abundantly in the Keokuk Limestone 
in the counties to the north and east of this region. If these geodes 
have been derived from the Keokuk, as they seem to have been, then the 
Keokuk beds to the north or east must have been elevated above the sea 
a sufficient length of time to have been considerably eroded previous to 
the formations of the conglomerate beds. Kaskaskia and Keokttk rocks 
&oubtless formed the shore line of the Carboniferous Sea across a part of 
the southwestern portion of the State, while the Mansfield Sandstone was 
being deposited. The streams eroding these rocks set free the geodes and 
carried them to the shallow coast waters, whence they were transported 
by wave action to thf'ir present position in the conglomerate beds. 
At three or four points in Martin County north of Lost River the re-
lations of the Mansfield sandstone and Upper Kaskaskia limestone ob-
served seemed to indicate erosion of the limestone subsequent to the 
deposition of the sandstone. The presence of superficial deposits over 
the direct contact of the two at the critical points make the presence of 
unconformity not quite certain. 
Along the branch in the west part of the sections 17 and 20, Tp. 2 N., 
R. 3 W., a bed of limestone 10 to 50 feet thick outcrops below the con-
glomerate sandstone. Near the intersection of the one-half mile line and 
the north and south line of Sec. 17, Tp. 2 N., R. 3 W., on the east side 
of the road, the line of contact of the two suddenly descends, the base 
of the sandstone being 8 or 10 feet lower than before. Similar relations-
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of the two exist near the center of Sec. 8, Tp. 2 N., R. :1 W., on the 
south side of the ravine heading at Frank Felkaroi's; also in the S. E. ! 
of S. E. t of Sec. 5, Tp. 2 N., R. 3 W., opposite A W. Stuart's. 
At the B. & 0. S. W. R. R. eut in the S. W. t Sec. 29, Tp. 3 N., R. 3 W., a section 20 feet thick is exposed. It consists of a iight gray 
sandstone in strata~ to 2 inches thick, interbedded with dark blue clay. At another cut on the same road, in the N. W. t Sec. 22, Tp. 3 N., R. 
3 W., about 55 feet of sandstone, mostly thin bedded, is exposed. 
Co.AL ME.ASURES.-An area embracing about six square miles to the 
southeast of Shoals, including the higher part of the water-shed between 
the Lost River and the White River, is referred provisionally to the Uoal 
Measures. These beds have not been directly correlated with the Coal 
Measures to the west by tracing their connection across the country, but 
their lithological characters seem to indicate that they are the eastern-
most outlines of the true Coal Measures. The character of the strata at 
the horizon is well shown at Sampson's Hill, S. E. t of N. E. t Sec. 6, 
Tp. 2 N., R. 3 W. The section there is approximately as follows: 
1. Upper hill slope, loose fragments gray sandstone not 
in place ...................................... 15 feet. 
2. Dark blue potter's clay. . . . . . . . . . . . . . . . . . . . . . . . . . . 6 feet. 
3. Sha.Iy impure coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 foot. 
4. Light gray silicious clay .......................... 4 feet 6 in. 
5. Thin shelly sandstone ............................ 4 feet. 
6 Hard light gray, rough bedded sandstone .......... 6 feet. 
7. Clay, light gray with thin strata of limonite and 
limonite nodules .............................. 12 feet. 
8. Clay and sandstone .............................. 25 feet. 
9.. Coal. ...... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 feet. 
CHAPTER II. 
HINDOST'AN WHETI:lTONE. 
LITER\ TURE. 
OWEN, DAVID DALE.-In the year 1838 David Dale Owen visited 
one of the Hindostan whetstone quarries while making a geological recon-
noissance of the State and afterward~ published* a brief description of the 
stone. He states that the Hindostan whetstone had at that time a good 
reputation in the market. No fossils had then been found in the whet-
stone except the impressions resembling worm trails. 
OwEN, RrcH.ARD.-Richard Owen, Assistant State Geologist. visited 
Orange County in 1859. In a very brief descriptiont of the Hindostan 
*Report of a Geol. Reconnoissance of the State of Indiana, 1838, p. 16. tReport of a Geol. Reconnoissance of Indiana, 1859-60, p.144. 
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whetstone he gives the names of the men owniug quarries at that time 
and mentions the well preserved ferns and Lepidodendra occurring in 
the whetstone. 
Cox, E. T.-In the report on Martin County,* Profe~sor Cox stntes 
that Hindostan whetstones and grindstones are extensively manu-
factured from sandstones lying between the • • upper archimedes'' lime-
stone and the oolitic limestone bed in the southeastern part of Martin 
County. Cox evidently confused the Hindostan stone with the coarse 
sandstone beds, since the former lie above both of the mentioned lime-
stones. The account was doubtless written without visiting the part of 
the county mentioned, for whetstones have never been manufactured 
there except to a very limited extent. 
Five years later Cox publishedt in his annual report a list of seven 
species of plants from the whetstone determined by Leo Lesquereux. 
SMITH, S. I.-Several years ago a fossil insect wing found in the 
Hindostan whetstone quarry of Mr. T. V. Braxton, near French Lick, 
was presented to the Hanover College Museum, where it is at present. 
Prof. E. T. Nelson, of Hanover, sent the specimen to Yale College to be 
studied. It was described and figured! by Sidney I. Smith, who named 
the insect Paolia vetusta. The locality of the specimen in this description 
is incorrectly given as a "grit" quarry near Paoli. 
LESQUEREUX, LEo.-In the Coal Flora,§ Lesquereux gives a list of 
fossil plants from the whetstone beds of Indiana, including three species 
of Lepidodendra and seven ferns. 
ELROD AND MciNTIRE.- -In 1875 Dr. M. N. Elrod and Dr. E. S. 
Mcintire published II a report on the Geology of Orange County. In this 
report they refer the Hindostan whetstone beds to the Conglomerate or 
Millston~ Grit on the authority of Leo Lesquereux, to whom fos~ils wPre 
submitted. A brief description of the whetstone is given. 
GRISWOLD, L. S.-While preparing a report on the whetstones of 
Arkamas, L. S. Griswold visited the Hindostan whetstone quarries and 
published~ an accurate description of the process of quarrying and man-
ufacturing the stone. He also gives the results of a micro~copic examin-
ation of one slide of Hindostan stone. Mr. Gri8wold makes the state-
ment** that the Hindostan stone 1vas first discovered and worked at Hin-
dostan FaUs, about 1850. This is au error, since no Hindostan stone is 
known to occur neart>r to Hindostan Falls than ten or twelve miles. The 
stone was WPll known at least as early as 1838.*** 
•:•Geol. Surv. of Indiana, 1870, p. 105. 
tGeol. Surv. of Indiana, 1875, p. 7. 
tN otice of Fossil Insect from the Carboniferous Formation of indiana. Am. Jour_ 
Sci., Ser. III, Vol. 1, pp. 44-46. 
@2d Geol. Surv. Penn. Coal Flora, Vol. III, p. 852. 
II Geol. Surv. Indiana, 1875, pp. 205-238. 
1f Geol. Surv. of Arkansas, Vol. III, 1890. 
''* Loc. cit., p. 82. 
''':''' Geol. Reconnoissance of Indiana, 1838, p. 14. 
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HISTORICAL SKETCH. 
The Hindostan wh~tstone rock was first discovered and used early 
in this century. Joel Charles, who built a fort on the present 
site of the French Lick Springs Hotel, is said to have first dis-
covered the stone about 1810. \Vm. Kliphart and John Pinnick 
opened the first whetstone, where the Braxton quarry is now located, 
about 1825. At first the whetstone W8S taken from the quarry and 
shipped in the rough down Lost River in flatboats to Hindostan, in 
Martin County, where it was manufactured. The Brooks Bros. operated 
a whetstone quarry at this place for anum ber of years. From Hindostan 
the stone was shipped to the New Orleans market in flatboats, and came 
to be known by the name of the place of manufacture. The old factory 
has long been abandoned, and the town itself is extinct; but the name 
Hindostan remaint' inseparably attached to the whetstone. At New 
Albany Mr. Wm. Galbraith and Mr. J. G. Wrig-ht erected a whetstone 
factory in the year 1855. * They manufactured Hindostan whetstone until 
succeeded by Mr. F. C. Dishman, who manufactured both Arkansas and 
Hindostan stone at New Albany. In 1889 this factory was closed be-
cause of sharp competition in business. After the death of Mr. Dishman 
in 1893 the factory was sold for other purposes. 
A small factory was formerly operated at Jeffersonville, Indiana, by 
Mr. Lewis. Only a small amount of stone was produced here. All of 
the Hindostan stone produced at present is manufactured in mills near 
the quarries. 
Until three years ago the owners of the different whetstone quarries 
disposed of their output independently to various dealers. Since 1892 
the Pike Manufacturing Company, of Pike Station, New Hampshire, has 
contracts with the owners of all active quarries for their entire output. 
DESURIPTION.-Hindostan stone from different quarries and from dif-
ferent strata in the same quarry presents considerable variation in physi-
cal characters. The best grade of stone, which is called '' Washita 
finish" stone, from its resemblance to the Arkansas Washita stone, has 
a creamy white color and a hardness of about 3. Most of the other 
grades of stone are light gray to bluish gray in color and slightly softer 
than the "Washita finish" stone. Some of the stone called Orange 
stone has an orange tint. Occasionally the strata are colored with iron 
to various shades of red. Frequently alternate layers of the stone have 
different shades of color, giving a prettily banded structure. Sometimes 
the penetration of the iron laterally from the joint seams results in a 
banded structure running vertically through the stone instead of horizon-
tally. The red stone is not used for whetstones, but many fancy articles 
•:• Letter to the writer from Mrs. F. L. Dishman. 
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sre carved from it. In some layers of the stone iron and manganese are 
disseminated through it in minute masses, giving it a closely speckled or 
peppered appearance. Dendrites of manganese sometimes occurs on the 
surface of the whetstone strata. 
STRUCTURE.-Thin sections of the strongly marked varieties of the 
stone have been examined by the microscope. The examination shows 
the stone to be composed of very fine quartz grains. Some of these are 
a~ small as .01 mm. in diameter, while the largest measured was .0325 
mm. in diameter. The great bulk of the grains are of a nearly uniform 
size, averaging about .02 mm. The quartz grains have generally some-
what rounded outlines, though some are distinctly angular. Some scales 
of mica and occasional small crystals of tourmaline 9:re associated with 
the quartz grains. A few crystals of zircon and some chlorite occur in 
the stone. 
Small masses of limonite are di8seminateJ through all of the sections. 
In a slide of "Washita finish" stone from Chaillaux's quarry the iron is 
distributed among the quartz grains in numerous small brown and black 
masses. In a slide of the bluish gray Hindostan stone from Moore's 
quarry the limonite is more abundant, some of it occurring in lathe-
shaped masses! mm. in length by .05 mm. in diameter. 
A thin section from the old Jackman quarry, one mile northwest of 
Roland, shows the extreme type of the· ferruginous Hindostan stone. 
The limonite in this stone is in irregular masse~, many of which are 
! mm. in length. These limonite masses are fringed with numerous 
tooth-like projections and often terminate in clusters of sharp needles. 
All of the slides are somewhat clouded with earthy matter, distributed 
through the ground mass. This is slight in the " Washita finish" and 
light colored stone, but quite marked in the bluish gray stone. The 
cementing material seems to be the earthy matter and iron disseminated 
through the stone. Pieces of the stone left standing for .several days in 
strong hydrochloric acid remained unaltered, showing that no carbonate, 
is present as a cement. 
MANUFACTURE.-Most of the whetstone is manufactured at small mills 
situated near the quarries and run by horse· power. A horse-power whet-
stone mill comprises a circular open shed forty or fifty feet in diameter 
sheltering the team and driver, and a smaller closed shed at one side, in 
which the rub-wheel is placed. The power is supplied from a heavy ver-
tical shaft of wood set in the center of the large shed. A horizontal pole 
to which the team is attached projects from the lower part of this shaft, 
while from the upper part projects several horizontal wooden shafts, twelve 
or fifteen feet in length, over the bifurcate ends of which passes a heavy 
rope .connecting with the shafting in the rub-wheel shed. The rub-wheel 
COnsists-of a t?aSt-inm di~kabout one inch-thick-and from four to six feet 
in diameter. This revolves horizontally and is supplied with sand and 
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water, while the sandstone is held against it by hand. Four of these 
mills are located near the quarries northwest of French Lick. 
At Paoli, Braxton Brothers have erected a steam whetstone mill. It 
is not used at present, however, their stone being manufactured near the 
quarry. Mr. J. A. Chailleaux owns and operates a well equipped whet-
stone factory, which is furnished with a steam engine, three miles north· 
west of Orangeville. This factory is furnished with tws rub-wheels and 
has a capacity of 1,200 pounds of stone per day. 
The whetstone rock lies in layers often exactly the thickness of the 
whetstones. When thicker than desired the strata split readily to the 
required thickness. The stone is taken from the quarry in rough slabs 
three or four feet across. These are ruled off with a scribe awl into spaces 
eorresponding to the size of the whetstone to be made. The slab is then 
broken into pieces along the ruled lines by means of a chisel and hammer. 
The rough whetstone thus prepared is taken to the mill where it is ground 
smooth on the rub-wheel. The sand used in grinding is obtained by pul-
verizing the coarse sandstone, which is abundant about the quarries. An 
average day's work at grinding is 300 po'.lnds of large stone, or 125 
pounds of small stone. Women and girls sometimes assist at the rub-
. wheel. As soon as the stone is ground smooth it is washed and then 
stacked up in sheds and allowed. to dry thoroughly before packing. The 
drying produces a lighter color and hardens the stone slightly. Before 
shipping, the stone is packed in boxes called "cases," each holding about 
100 pounds. 
KINDS AND UsEs.-Several different sizes and varieties of whetstones 
are manufactured. A class of stones intended for carpenter's and bench 
use is made in two sizes, viz. : 
No. 1 Regular, 8 x 2 to 2l x i to 1~ inches. 
No.1 Small, 8x2x~ to 1 inch. 
A white or buff stone with a smaller proportion of earthy matter than 
the ordinary is branded as " Washita Finish" stone and sold at a slightly 
higher price than No. 1 Regular. 
About one-half dozen different sizes and shapes of small thin stones, 
with rounded edges, are made and sold under the name of " slips." 
These are used mainly by carpenters in sharpening gouges, bedding planes 
and similar instruments. 
A considerable number of axe stones 21 inches square by l inch thick 
are manufactured. These are used largely in the pine regions. , 
The glass-maker's file is a stone 8 inches long by t to -!j- of an inch 
square. It is used by glass-makers in finishing glass work, and also for 
sharpening some kinds of tools. 
The hacker stone is about 8 inches in length and of oval form. It is 
used in the turpentine regions to sharpen the broad-bladed hacker knives 
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with which the incisions are made in the turpentine trees. About 400 
gross of this stone and 40 to 50 gross of scythe ston~ are made annually. 
The doctor stone is a large stone 4 x 4 x 2 inches in size, used in the 
calico mills to sharpen "print doctor" knives which are used to remove 
ink from the cylinders on which calico is printed. From 3,000 to 4,000 
pounds of these are manufactured annually. Orange stone is the name 
gif'en to a variety of the stone having a pale orange color. 
A few razor hones are manufactured, nearly all of which are sold to 
the visitors at French Lick and 'West Baden Springs. 
Besides whetstones, there are a considerable number of fancy articles 
such as books and paper weights made from the whetstone rock and sold 
to visitors at the Springs for souvenirs. The banded and colored strata 
are selected for this purpose. Mr. Gabriel Dougherty, who makes most 
of these articles, estimates that about $300 worth of them are sold annu­
ally. 
LABOR EII1PLOYED.-About 25 men are engaged in the Hindostan 
whetstone business during part of the year. S~me of the quarries are 
owned by farmers who close them during the summer while tending their 
crops. Mr. J. A. Chailleaux and Braxton Bros., each employ six to eight 
men during most of the year. The other qua'rries, when running, use 
about three men each. Laborers receive from 65 cents to $1.00 per day. 
OUTPUT AND PruoE8.-About 300,000 pounds of Hindostan stone 
were manufactured in 1894. Of this amount the output of the several 
producers was approximately as follows: 
J. A. Chailleaux, Huron......•... ,.'. " .......... 109,000 pounds. 

Braxton Brothers, Paoli ............... , ...•...... 100,000 pounds. 

Brown Moore, French Lick., .... , , ...•........... 20,000 pounds. 

Gabriel Dougherty, West Baden .....•..•....•..... 20,000 pounds. 

Wm. Able, French lAck ...... , ........... , ....... 20,000 pounds. 

W. F. Osborn, Louisville, Ky ..................... 11,000 pounds. 

The prices received by the q.arrymen for the finished stone' vary ac­
cording to its size and shape. For the larger sizes 1~ to 2 cents per pound 
is received. For the smaller kinds, which require more labor to manu­
facture, the prices are from 3 to 5 cents per pound, wholesale. The Hin­
dostan stone retails at from 5 to 30 cents per pound, according to the size 
and quality. 
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CHAPTER III. 
COARSE SANDSTONE WHETSTONE. 
DESCRIPTION.-The sandstone from which the coarse whetstones are 
made is a white or very light colored, loosely cemented, porous rock com-
posed of coarse quartz sand. Some muscovite mica occurs through the 
stone. Ir(l)n in the form of limonite or pyrite concretions about the size 
of a pea also sometimes occurs. Stone c<;mtaining small iron concretions 
is avoided as much as possible, but it is difficult to find it entirely free 
from them. 
The microscope shows the quartz grains composing the stone to have a 
diameter of about .14 of a millimeter. In the Hindostan stone the quartz 
grains average .02 of a millimeter in diameter. 
MANUFACTURE.-The manufacture of coarse whetstone was begun as 
early as fifty years ago by Nathaniel Spaulding. When the industry be-
gan, the gang saw used at pre~ent to cut the stone was unknown, and the 
stone was sawn in the ledge by band. 
1 
All of the coarse whetstones are quarried and manufactured about 
three and one half miles southeast of French Lick, along French 
Lick Creek. Four quarries are operated at present. The stone occurs 
in massive beds, from twenty to thirty-five feet thick, which outcrop 
along the valleys of the streams. Only the lightest colored part of the 
bed is used for whetstone. Usually only five or six feet of ledge is suffi-
ciently white and free from iron to be used. The rock is blasted or 
wedged out of the ledge in blocks, which can be conveniently dragged at 
the end of a chain by a pair of horRes to the mill. The stone is sawed 
into slabs the thickness of the finished whetstone by a gang saw run by 
horse power. The block to be sawed is placed under a rectangular frame 
fitted with eight to twelve thin strips of iron about three inches wide. 
The four corners of. the gang frame are supported by ropes which are 
connected with a single rope passing over a wheel and having one end 
weighted. This arrangement permits the saws to descend on the rock as 
it is cut. The forward and backward motion of the gang saw is trans-
mitted from the horse power through a piece of shafting, which at one 
end is connected with the large cogwheel revolved by the team, and 
through a wheel at the opposite end with a wooden shaft at right angles 
to it, which is attached to the gang saw. During the process of sawing 
the stone is kept supplied with water. The sawed slabs are deeply 
marked with a scribe awl and broken into rough whetstones; these are 
rubbed smooth by hand on a block of similar stone. The machinery 
used in a sawing plant costs about $8,000. 
KINDs.-Four principal sizes of whetstones are made. These are 
known to the trade as '' medium sand," ''small sand,'' ''large table" 
343 WHETSTONE AND GRINDSTONE ROCKS OF INDIANA. 
and "small table" stones. The" medium sand" is a stone I! inches 
square and 8 inches long. "Small sand" stones are It inches square 
and 8 inches long. The" large table" is 5:x:2i.dO inches in size; while 
"small table" stones are 2i inches square by 10 inches long. 
This stone is well adapted to produce a very coarse harsh edge. It is 
largely used for shoemakers' and fishermen's knives. The extreme brit­
tleness of the stone renders it liable to break readily on rough handling. 
OUTPuT.-The total output of the coarse whetstone quarries for the 
year 1894 was about 15,000 pounds. Of this amount Mr. Solomon 
Lashbrook, of French Lick;and Mr. ~Wm. F. Osborn, Louisville, Ky., 
produced each about 6,000 pounds, Mr. David Bledsoe, of French Lick, 
produced about 2,000 pounds, and Mr. Stephen Flick about 1,000 pounds. 
Twelve to fifteen men are engaged in the quarries when they are running. 
All of the coarse whetstone at present made is bought by the Pike 
Manufacturing Co., of Pike Station, New Hampshire. The quarrymen 
receive one cent per pound for the finished stone. In 1886 the stone was 
worth three cents per pound. The lower price has greatly reduced the 
average annual output. Th~re is probably not more than one-fourth as 
much coarse whetstone manufactured now as ten years ago. The coarse 
whetstones retail at five to eight cents per N>und. 
CHAPTER IV. 
RELATIVE VALUE AND IMPORTANCE Oil INDIANA WHETSTONES. 
The comparative importance of the Indiana whetstone industry can 
best be indicated by giving a brief account of the production of whet­
stones elsewhere in the United States. There are but eight f:ltates in 
which whetstones are manufactured for more than local use. These are 
Arkansas, Missouri, Indiana, Michigan, Ohio, New York, Vermont and 
New Hampshire. 
ARKANsAs.-ArkansltS furnishes two kinds of whetstone, the Arkan­
sas and the Ouachita stones. The Arkansas stone is made from' novacu­
lite, a white stone composed of nearly pure silica, and having about the 
hardness of quartz. The Ouachita stone differs from the Arkansas stone 
mainly in being much more porous. The abrasive qualities of both de­
pend upon the presence of minute cavities formed by the leaching out 
of calcite rhombs. * 
'"Novaculites of Arkansas, Vol. III. 1890. 
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The Arkansas stone ill uFed largely for sharp pointed instruments and 
tools requiring II very fine edge, such as engravers', surgeons' and jew. 
elers' inlOtruments The best quality of Arkansas bench stone is quoted 
at $4 a pound; while the best grade of OUltCbita 8ell8 at 60 cents per 
pound. 
MISsoUlu.-The Missouri whetstone is sold nIlder the name of Adam­
ascovite grit. It is manufactured at Pierce City. Missouri, by 'the 
Adamascovite Stone, Lime. and Mining Co. The whetstone is made 
frum It compact, fine.grained, rather soft sandstone, resembling some­
what the Hindostan stone. Only about 8,000 pounds per annum are 
manufactured. It retails at from 50 to 65 cents per pound. 
MICHIGAN AND Omo.-The production of whetstones from these two 
States is controlled almost exclusively by the Cleveland Btone Co., of 
Cleveland. Ohio. Berea, Ohio, and Grindstone City, Mich., are the 
principal places of manufacture in these States. Most of the whetstones 
made are scythe stones. They sell at from $5 to $17.25 per gross. 
NEW YORK.-A whetstone known as Labrador stone was formerly 
quarried at Labrador Lake, in Courtland County. This quarry is not 
worked at present, however. The only whetstone made in the State i8 
Arkansas oil-stone, which is made at Manlin's Station by the Pike Manu­
facturing Co. 
NEW HAMPSHIRE AND VERMONT.-All of the quarries of these two 
States are operated or rontrolled by the Pike Manufacturing Co., which 
has factories at Evansville, Vermont, and Pike's Station, New Hamp. 
shire. Scythe stones constitute the larger part of the whetstone product 
of these States. They are manufactured mainly from schists. Some of 
the principal brands of Vermont stone are the" Black Diamond," "Ta­
moille," ,. Green Mountain,'1. and "Willoughby Lake." The" Indian 
Pond," "Chocolate" and" Farmer's Choice" are New Hampshire stones. 
These stones sell at from $5 to $24 per gross. 
INDIANA.-For the past three years the Pike Manufacturing Co. has 
controlled the output of the Indiana whetstone quarries. This has re­
sulted in increasing slightly the price of the stone to the quarrymen and 
in producing a better quality of whetstones. The Hindostan 8x2 inch 
stone retails at from 8 to l2 cents per pound. while the Hindostan slips 
bring from 20 to 40 cents a pound. The coarse ~andstone retails at from 
5 to 8 cents per p,~und. 
STATIBTICB.-The following table* gives all the available statistics of 
whetstone productions in the United 8tates for the years 1892 and '93: 
"Mineral Resources of the United states. 1893, p. 6'13. 
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ProductWn oj' Whetstones by the Pike Manufadurill OJ. in 1891J and 1893. 
OtrTP1;YT, 1892. 01;YTP1;YT,I893. 
BTATi!. Kums. 
Pounds. Value. Pounds. i Value. 
{Waghit& stone ......... 400.000 $60,000 300,000 I $45,000
Arkansas .................... 
 Arkansas stone ........ ro,ooo 12,~ 12,000 12,<w
Newjork.................... Labrador stone ........ 500 200 

15,000 250,000 13,000Indiana.. ...................... {Hindostan stone .... ·.
Sandstone ............... 2,000 100,000

Vermont and Chocolate stone ..... ., 2,000 20,000 ~~ 
New Hampshire Scythe stones ........... 50,000 13,000 4(),000
'1.
Total ...... Pounds ... 856,500 682.000} $141,050 } $114.0r0Gross ...... 16,000 13,000 
MARKETS.-From 50,000 to 60,000 pounds of Hindostan stone is ex­
ported annually. About 30,000 pounds of this goes to the European 
market. Less stone is shipped to Europe than formerly because of the 
reduced price of the product of trans-Atlantic quarries. Australia, South 
Africa and South America take annually from 20,000 to 30,000 pounds. 
The larger part of this amount goes to Australia and the Colonies. The 
coarse whetstone is not exported extensively because of its liability to 
breakage in long transportation. From 6,000 to 8,000 pounds are shipped 
to South America annually.* 
A limited amonnt of Hindostan stone is sent to Canada and Mexico. 
Wbetstone shipped into Canada from the United States is subject to 30 
per cent. duty. The Hindostan stone used in the United States is con­
sumed largely in the Middle and Southern States. It would seem that a 
new market for the Hindostan stone could be developed in the Pacific 
Coast States. There are no quarries of any importance in these States. 
The principal whetstones used on the Pacific coast at present are the 
Washita stone from Arkansas and the Tam O'Shanter and Water of 
Ayre stones from Scotland. 
CHAPTER V. 
WHETSTONE BEDS. 
As previoUllly stated, two kinds of whetstones are quarried in the whet­
stone region from beds belonging to two distinct geological horizons. 
These are the Hindostan, and the coarse sandstmie whetstones; or the 
"fine" and" coarse grits" of the quarrymen. Since both are not well 
developed at the same locality their relations may be shown by a general­
ized section. 
"Letter from Mr. E. B. Pike, Pres. Pike Manufacturing Co., Nov. 29,1895. 
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(11) Coarse sandstone .............. 14 feet. 
(lO) Coat ....................... '. . 1 loot. 
(9) Collrse 8l!-ndstone .............. 35 feet. 
(8) Hindostan whetstone........... 20 feet. 
Mansfield (7) CoaL......................... 14 in. 
Sandstone. 
(6) Coarse sandstone and shale ..... 100 feet .. 
(5) Upper Kaskaskia limestone .... 13 feet. 
(4) Upper Kaskaskia aandstone 
(coarse whet6tone sandstone) .. 40 feet. 
Kaskaskia. (3) Middle Kaskaskia limestone .... 15 feet. 
(2) Lower Kaskaskia sandstone .... 35 feet. 
(1) Lower Kaskaskia limestone .... 18 feet. 
COARSE WHETSTONE BEDS.-The sandstone which furnishes all of the 
~oarse whetstones quarried at present is the Upper Kaskaskia, No.4 of 
the above section. This sandstone outcrops extensively along the upper 
Lost River and Patoka valleys and along their tributaries. It is only 
locally, however, that this bed has the proper lithologic characters for !'L 
whetstone. Along the valley of French Lick tbis stone is more generally 
suitable for whetstones than elsewhere. Along the upper portion of this 
valley this stone outcrops frequently in fine ledges thirty to sixty feet 
,above the stream. The entire tbickness of the Il'andstone bed is not apt 
to be sufficiently white and free from iron to be used fl)r whetstone. 
Where suitable for whetstones the stone is a white, coarse-grained, friable 
sandstone, resembling loaf sugar. It contains no animal and but few 
plant fossils. The principal difficnlty in collecting this stone is in getting 
that which is entirely free from iron nodules and concretions. 
At Solomon Lashbrook's quarry (S. E. t of S. W. t Sec. 13, Tp. 1 N., 
R. 2· W.), the following section is exposed: 
Middle Kaskaskia limestone .............................. 12 feet. 

Sandstone ............................................... 14 feet. 

Slope of hill-rode. UIllioon . . . . . . . . . . . . . . . . . . . . . .. . . .. ..45 feet. 

Upper Kaskaskia limestone ............................... 4 feet. 

Mansfield sandstone .............. , ....... ; ............... 3 feet. 

The upper two feet of No.2 is thin bedded and is quarried for grind­
~tones. The four or five fe.et below it, w_bich is quarried for wbetstone, 
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is a soft white sandstone with occasional sma]] limonite concretions. The 
lower part of No.2 is a brownish stone, unsuitable for whetstones, but a. 
very good building stone. . 
At Stephen Flick's old quarry the ledge has been worked for about 
200 yards along the brow of the ridge. The bed worked here is a'white 
sandstone about five feet thick and quite free from iron .. This quarry is 
located in the S. W. ! of the S. E. l of Sec. 13, Tp. 1 N., R. 2 W. 
Mr. W. F. Osborn and David Bledsoe own quarries in Sec. 18, a short 
distance above the Flick quarry. The quarries mentioned above are the 
only "coarse grit" quarries which a.re operated at present. 
Quarries were formerly worked at the following localities: 
S. E. t Sec. 27, Tp. 1 N., R. 2 W. 
N. W. t Sec. 25, Tp. 1 N., R. 2 W. 
N. W. t Seo. 24, Tp. 1 N., R. 2 W. 
N. E. t of the S. E. t Sec. 30, Tp. 1 N., R. 1 W. 
N. E. t of the S. E. t Sec. 7, Tp. 1 N., R. 2W. 
N. E. t of the N. E. t Sec. 3, Tp. 1. 8:, R. 3 W. 
HINDOSTAN WHE'PSTONE BEDs.-The Mansfield sandstone formation, 
in which the whetstone beds occur, varies greatly in lith.ological charac­
ters. Highly fer,ruginous coarse sandstones, fine-grained sandstones, 
shales, fire clays and thin coal seams make up the formation. No single 
one of tht>se beds, however, is co-ex.tensive with the formation. Each of 
them has strong local developments, away from which they graduate int0 
other lithologic types. The fine-grained sa.ndstones and interstratified 
shales composing the Hindostan bed constitute one of these local litho­
logic phases of the Mansfield sandstone. The stratigraphic pesition of 
the whetstone bed is from 60 to 100 feet above the base of the Mansfield 
sandstone. 
The Hindostan bed comprises about 25 feet of fine· grained sandstone, 
in strata from! inch to 2 or 3. feet in tbickne88, interbedded with shale. 
Several characteristie fOS!lil plantS' are aSS6eiated with· the strata. 
GEOGRAPHICAL POSITION.-The Hirrdostan whetstone bed is practi­
cally confined to the northwe~tern part of' Orange County, though traces 
of it 'occur along the southeastern margin of Martin County. The whet­
stone be.d occupies only the upper portion!! of the higher ridges; the 
greater part of the original beds have been removed by erosion. 
The valley of Lost River l!epamres· the whefstone area into two geo­
graphically distinct regrons, whi'ch may' be designated by the names of 
the towns nearest' them, ItS the Orangeville and French Lick regions. 
The quarries of these two districts are distant from each other about nine· 
miles. The Mansfield sandstone formation has been almost entirely 
eroded from thisintervening8l'ea. 'I'hatthe whetstone bed formed,. ex.­
tended continuously between these now detached regions is indicated by 
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its presence along the summit of the long north and south ridge, which 
terminates near Roland postoffice. 
FRENCH LICIt REGION.-The character of the whetstone strata is 
such that they weather away on the hill slopes without leaving out· 
cropping ledges, so that the rock can seldom be seen except where 
quarried. For this reason it is difficult to examine the structure of the 
beds toward their lateral limits or to determine exactly where these are. 
The eastward extension of the beds near French Lick conforms to the 
outlines of the eastern slopes of the ridges west of French Lick Creek 
valley. To the east of this valley all of the Mansfield sandstone, where 
not entirely removed, has been eroded to a level lower than the horizon 
of the whetstone. T0wards the south and west the beds appear to be· 
come 	 coarser and pass into a sandstone not distinguishable from the 
ordinary coarse vl.lrietyofthe region. In theN. W. tofthe N. W. t, Sec. 1, 
Tp. 1 N., R. 3 W., and in the S. W. t of the S. W. k of the same section, 
outcrops occur along the road which seem to belong near the southwest 
edge of the whetstone beds. The stone is in thin layers and has the 
characteristic whetstone fossils, but is much coarser than at the quarries. 
On the north the whetstone beds of the French Lick region extend no 
farther tha.o the upper slopes of the high ridges facing Lost River. 
All the quarries of the French Lick region lie on the slopes of the 
ridges from 40 to 100 feet below their summits. The largest and prob­
ably the oldest of them is the Braxton quarry in the S. W. t of the S. 
E. t, Sec. 32, Tp. 2 N., R. 2 W. The following is the section at 
this quarry: 
1. Sandstone, coarse, yellowish brown. . . . . . . . . . . . . 4 feet. 
2. Clay-lead, gray, slightly silicious. . . . . . . .. ..... 5 feet. 
3. Vegetable mold (black) ........ " .... .. .... .... 8 in. 

4. 	 Sandstone, fine-grained, light gray; in strata two 
to eight inches thick with shaly partings. . . .. 4 feet 6 in. 
5. Sandstone, fine-grain, light gray . . . . . . . . . . . . . . . 14 in. 
6. Shale......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 in. 

7. Sandstone.................................... 26 in. 

8. Shale and sandstone, alternating in thin layers.. 3 feet 5 in. 
9. Sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 feet. 
10. Coal (not seen) ........................ " .. .... 1 foot 2 in. 

11. Shaly clay. .. . . .. .... .... . . .. .... . . .. .... .. .. 7 feet. 
12. Sandstone, coarse ............................. 60 feet. 

13. Greenish shale ............................... " 1 foot. 

14. Sandstone, coarse ................. " . . . . . .. . . .. 25 feet. 

15. Limestone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 feet. 
Total." .................................. 125 feet 8 in. 

The stratum of coal (No. 10), which seems to underlie most of the 
quarries, marks the base of the whetstone grit. AU of the stone used 
249 WHETSTONE AND GlUNDSTONE ROOKS OF INDIANA. 
at this quarry comes from No.9 of the section. To work this layer ne­
cessitates the removal of about 16 feet of the overlying strata. The 
layers above this do not split-so readily. 
The strata here, as in all of the quarries, are generally divided into 
rectangular or diamond-shaped pieces by narrow, vertical seams at inter­
vals of Ii few feet. The sides of these seams are coated with iron oxide. 
Generally the iron ore is deposited on the edges of the strata, in the 
joints, as an incrustation from percolating waters which have di~solved 
it out of the coarse ferruginous sandstone overlying the whetstone. 
On being redeposited in the joints, the iron has penetrated the strata 
laterally, coloring them various shades of red and orange which fade 
Qut a few inches from the joints. Very little of this lateral penetration 
of the iron is seen in Braxton's quarry, but it is quite common in the 
" Red Quarry." The stone here is very light in color, contains but little 
earthy matter and makes an excellent whetstone. 
Un the opposite side ofa deep ravine from this quarry is the quarry of 
Mr; Brown Moore in the northeast of northwest quarter, Sec. 5, Tp. 1 N., 
R. 2 W. This quarry was opened about 50 years ago. Although but a 
few hundred yarrls (rom the quarry d~scribed above, the character of the 
strata is quite different as will be seen from the following section: 
Feet. Inches. 
1. Clay, gray and yellow, silicious ................. . 6 

2. Sandstone, fine-grained, light gray .............. . ]8 

3. Shale ......................................... . 21 

4. Sandstone ..................................... . 4 6 

5. 	 Sandstone, bluish-gray, in layers ~ to 2 inches thick 

(whetstone rock) ............................ , 10 

Total ... , ......... , .............. , ...... . 23 9 
In No.5 the stone is a bluish-gray color, and contains some argilla­
ceous matter with very thin layers of clay between the strata. The sur­
faces of the strata have the rough or wavy appearance of ripple marks. 
The upper rurface of the layer is always slighlly softer than the lower. 
This fact is recognized and taken advantage of by the quarrymen, who 
always rule the slab with a scribe awl on the upper surface. The greater 
softness of the upper part of the stratum is probably due to that portion 
containing a larger per cent. of earthy matter than the Jower. 
In removing slone from this quarry the workmen have uncovered the 
trunk of a Lepidodendron, 12 inches in diameter, standing upright in 
the whetstone layers. About 6 feet of the trunk is exposed; the base 
was not seen, but probably rests in the thin layer of c6al said to underlie 
. the whetstone. The bark is altered to coal, while the interior· 
of the trunk is replaced by sandstone identical with the whet­
stone, except that it is not stratified. The impression of another Lepi­
dodendron, as large as the one described, occurs a few feet from it. Mr. 
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Moore states that the trunks of three others have been found standing 
upright in this quarry. 
A short distance to the northwest of the Moore ql!arry, in the southeast 
quarter of the southwest quarter of Se~tion 32, Tp. 2 N., R. 2 W., is the­
quarry of Mr. W. F. Osborn, which has been opened for about 20 years. . 
The strata exposed here resem ble closely those at the Brown Moore quarry. 
The finished whetstone from some of the layers has' a mottled or marbled, 
appearance'. The different parts of the layers furnishing this stone vary 
in the amount of iron and eartby matter contained in them, and conse­
quently in color from a bluish gray to an ash. The arrangemeut of' 
theBe varied colored layers into slightly undulating layers gives rise to a 
marbled appearance in the finished stone by exposing different layl'rs in 
the Same plane. At the old Osborn quarry fossil ferns are abundant in 
the strata. 
In the southwest quarter of the southwest quarter of Sec. 32, Tp. 2 N.,. 
R. 2 W., Mr. Gabriel Dougherty has opened up a quarry within the last. 
year or two in' which the following section is exposed: 
Feet. Inches. 
1. Clay and decomposed sandstone .................. 3 

2. Sandstone ... , ........... , .. , ...... , , , , ....... , . 4 6 

3. Shale ....... , .......... '...................... ", 18 

4. Sandstone, fine grained, ligbt gray ................ 6 

5. 	 Sandstone, fine grained, in layers 1 and! inches 
thick, worked for whetstone .................... 2 6 
6. 	 Sandstone, fine grained, thin strata, uneven bedded 

and shatp dipped (wol'ked for whetstone) .... : ... 2 

Unlike the quarries previously described; in which the strata were hori­
zontal or nearly so, the stra·ta it) tbiaqllll;J;ry show evidence of the presence 
of strong currents during their deposition. While the upper strata in the 
above section Rre nearly horizuntal, the lower ones have a very uneven, 
wa.ve-like bedding. In plac!'!! in the bottom of the quarry, the whetstone 
layers bulge upward over a space of 4 or 5 feet and dip off sharply on 
either side. The workl'd layers have a dip of about 11 degrees towards 
the southwest. The ston~ here makes fair whetstones, but the unevenness, 
of the layers interferes with its working. 
At the old Dougherty quarry, in the northeast quarter, Rec. 6, Tp. 1 N. t 
R. 2 W., the followin.g iilection is exposed: 
Feet. 
1. Clay, residual.... . .... . . . .. .... ...... .... .. .... .... .. 2 
2. 	 Sandstone. fine grained, light gray, in la,yers l to 3 inches 
thick ...............................•.......... :.. .. 13 
The abundallCe of fOSl!i1 Lepidodendm in this quarrj has led to its 
a.bandonm~nt. A portion of one of these standing upright ill exposed 
which measures 15, incDes in diameter. In a pemon of this quarry the 
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etrata are horizontal, but in the west part th~y dip 10 to 15 degrees to­
wards the southwest. 
In the northwest quarter Sec. 32, Tp. 2 N., R. 2 W., Mr. Wm. Able 
i)wns the quarry known as the" Old Red Quarry." The section ex­
posed is: 
Feet. Inches. 
1. Yellow clay. .... .. .. .. .... .. ........ .. .... .. .... .... .. .... 4 

2. Sandstone, fine-grained, in undulating layers, one-half to 3 
iRches thick ........................................... " 1 6 

;3. Shale, white, silicious, in layers one-eighth of an inch thick. . . 4 6 

4. Sandstone, fine·grained, in layers 3 to 6 inches thick.......... 2 6 

Total ................................................... 12 6 

Some of the strata in this quarry are highly colored with iron. Often 
highly colored, rose, tinted bands alternate with paler ones. Sometimes 
the iron has penetrated the strata laterally from a joint, giving the stone 
a vertical banded appearance. This quarry has not been worked for sev· 
eral years. In the same quarteN!ection, just north of the whetstone 
mill, It small quarry has recently been opened. But little of the stone 
was exposed when visited. Over most of the northwest quarter of Sec. 
32, Tp. 2 N., R. 2 W., the whetstone lies near the sur:iwe. It is not 
overlain by a heavy bed of sandstorie as in the neighborhood of most of 
the quarries. 
On Mt. Arie, in the southeast quarter of the southwest quarter of Sec. 

28, Tp. 2 N., R. 2 W , northwest of the observatory, Mr. J. E. Buerk 

has opened It quarry which exposes the following section: 

Feet. Inches. 
1. Clay, residual... . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . 7 
2. Sand.tone in thin strata.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 12 
3. Coal...................................................... 1 6 

4. Fire-clay... . . . . . . . . . . . .. . . . . .•.• .. . . . . . . . . . . . . . . . . . . . . . . .. (?) 
Total ........................ ;. ........................ 20 6 

In the upper part of the bed th¢ whetstone is in layers one·half to two 

inches thicK; they become thicker lin the lower part. The strata here 

have a local dip of twelve degrees to the east. Much of the stone is 

unevenly bedded. 

Orangeville Region.-All of the Hilldostan whetstone occurring north of 

Lost River is included· under this ~eading. The known outcrops and 

quarries of this region oocur along :the wide ridge followed by the Vin­

cennes road, and on the two southe~n projections of it lying on opposite 

sides of Sam'B creek. . 

The only Hindostan whetstone qutj-rry which has ever been opened in 
. Martin county is in the northwest quarter of the northwest quarter of \. 
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section 13, township 2 north, range 3 west. This quarry has not been 
wor~ed for 25 or 30 years and nothing can be seen of the stone except 
from fragments which have been thrown out. These contain much iron 
in the shape of minute specks of limonite distributed through the stone 
and indicate it to be of poor quality. 
In the same quarter section as the above mentioned quarry, at the top 
of the hiJI on the grade road, is an outcrop exposing about 2i feet of 
whetstone. The upper part is in thick layers containing much iron. 
Worm trails occur in some of the layers. The stone here has a dip of 
about 13 degrees toward the southwest. This does not represent the 
general. slant of the beds, bu~ is local and the result of the action of cur­
rents at the time of their deposition. 
A whetstone quarry was opened some years ago about one-quarter of a 
mile northwest of New Antioch church by Mr. Gabriel Dougherty. But 
little stone was taken out owing to the thinnel's of the bed. 
It is very probable that good whetstone could be found between Scarlet 
Chapel and Bond's P.O., along the ridge over which the Vincennes 
road passes. No quarries have ever been opened along this area and 
no outcrops of whetstone were seen, but the whetstone bed is doubt­
less continuous near the summit of the ridge between the Ritter quarry 
and the quarries to the east of Bond's P. O. 
The quarries east of Bond's P. O. occur in sections 23, 24 and 26, 
township 3 north, range 2 west. The only qllarries in this district which 
are worked at present are those belonging to Mr. J. A. Chailiau.x, in the 
northwest quarter of the northeast quarter of Sec. 23 and the northwest 
quarter of southeast quarter Sec. 23, township 3 north, range 2 west. 
At the former quarry the following section was seen: 
Feet. Inches. 
1. Clay............................................. 4 

2. Shaly sandstone .............. . . . . . . . . . . . . . . . . . . . . 2 6 

3. Sandstone, heavy bedded. . . . . . . . . . . . . . . . . . . . . . . . . . 14 
4. Shale............. .............................. 2 

5. Sandstone, heavy bedded. . . . . . . . . . . . . . . . . . . . . . . . . . 2 
6. Sandstone, bluish gray in thin layers (whetstone) " .. 3 6 
7. Heavy bedded stone............................... 4 

This quarry is about 200 feet long and averages about 25 feet in width. 
The stone lies in even-bedded, almost horizontal, layers with smooth sur­
faces. There is a very slight dip of the bed toward the south. 
Ahout a half mile east of this, in the northeast corner of Sec. 23, is a 
small quarry owned by Samuel Lynn. An opening about 20x25 feet 
here shows 2i feet of whetstone. The layers have uneven surfaces and 
would not work well. 
At the old Dishman quarry, in the northwest quarter of southwest 
quarter Sec. 24, township 3 north, range 2 west, a very large amount of 
whetstone has been obtained. The quarry is not workable at present. 
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Stone was formerly shipped from it and manufactured at New Albany. 
The whetstone bed has here been opened for four or five hundred feet 
along the brow of the ridge. Fossil ferns are found abundantly at this 
quarry. At the Marshall Freeman quarry, in the northeast quarter of 
northeast quarter of Sec. 26, township 3 north, range 2 we11t, the section 
exposed is: 
Feet. Inches. 
1. Clay and soil ................................... . 20 
2. Shale .......................... : ............... . 2 
3. Whetstone ..................................... . 12 
4. Shale .......................................... . 8 
5. Sandstone, light gray ........................... . 14 
6. Shale .................... ' ........... , .. , .. , .... , 2 
7. Whetstone ..................................... . 20 
8. Shale .......................................... . 16 
9. Sandstone, heavy bedded ....................... . 4 6 
The stone here shows no dip or irregular bedding. It contains much 
iron oxide in the joints. Dendrites of manganese is frequ~ntly seen be-
tween the whetstone layers. The manganese and iron give some of the 
stone a closely specked appearance. 
In the southeast quarter of the southwest quarter of section 23, town-
ship 3 N., R. 3 W., Mr. G. W. Bedster owns a quarry. This is one of 
the oldest quarries in the whetstone region, and a large amount of stone 
has "been obtained here in the past; but the quarry has not been worked 
for a number of years. Most of the layers of stone have a wavy or 
ripple marked surface ; some of the ripple marks in the bottom layers 
being three to five inches across, and running in a southwesterly and 
northeasterly direction. Fossil ferns are abundant and a portion of one 
Lepidodendron trunk was seen in a vertical position. 
Pala!ontology of the Hindostan Bed.~.-The Hindostan whetstone beds, 
which were supposed to be barren of fossils at the time of Dr. Owen's 
visit to the quarries in 1837, have since been found to contain an abun-
dance of fossil plants in an excellent state of preservation in some localities. 
Of these the Lepidodendra are especially interesting. They are frequently 
found in the quarries standing upright in the position in which they 
originally grew, imbedded in the thin, fine grained, sandstone strata. 
The trunks frequently have the bark transformed to coal, while the in-
terior is a sandstone. The largest specimen seen measured four feet 
eight inches in circumference. The usual size is six to fifteen inches in 
diameter. 
A series of fossils from the Hindostan beds was submitted to Mr. 
David White, of the United States National Museum, whose report is 
given below. 
23-GEOLOGY. 
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REPORT ON THE FOSSIL PLANTS FROM THE HINDOSTA.N 
WHETSTONE BEDS IN ORANGE ,COUNTY, INDIANA. 
The fossil plants from the Hindostan whetstone beds of Orange 
county, transmitted by Mr. E. M. Kindle, include nineteen specimens 
from localities as follows: 
Nos. 2, 5 and 8, the O~b()rn quarry at Fl"ench Lick. 
No. 13, Braxton's quarry, French Lick. • 
Nos. 16, 17 and 18, from the Bedster quarry. 
Nos. 1, 4, 6,7, 9, 10, 11, 12, 14 and 15, from Dishman's quarry, 
Sec. 23 (T. 3, N., R. 2 'V), near Orangeville. These appear to have 
been collected by Messrs. Elrod and McIntire. . 
No.3 is accompanied by no other geographical information than the 
name of the county. 
The material is nearly all finely preserved and shows well the super­
ficial details. The Lepidodendra. are specially interesting, being less 
com pressed than usual. 
No.6, Sphenopteris lweninghausii (Brongn). The specimen appears to 
represent the form designated by Stur as Dicksonioides. It is perhaps 
only a small example of the former, apparently fertile, the sporangia 
resembling Renaultia. 
No!'. 1, 3a and 4, Pseudopoooptem muricata (Brongn), Lx. The form 
of the species represented is that common at the Dade mines in Georgia, 

. at various localities in Alabama and in the Horsepen group of West 

Virginia. I have seen it in other collections from the Indiana whet­

stone bed!!. This form differs much frOID the typical form in Europe, 

which is much closer to the Ps. nervo8a. • 
No.2 belongs to tbe same gmup. It is a small fragment and seems 
intermediate to Pse:udopecopteris muricata and the Tennes;;;ee form of 
Pd dimorpha, Lx. It is probably nearer the former. 
Nos. 3b and 7 appt'ar to belong to the Dade, Ga., form of Neuropteris 
8mithsii, Lx. It is distinct, however, from the original type of this 
specie~, and probably belongs rather to one of the small lateral pinnoo'of 
one of' the stratigraphically later phases of N. blformill, Lx. 
No. S, which also represents a large form, with rather distant odon­
topteroid nervee, commonly referred to NeuropteriB smithsii, is almost 
certainly a part, a little lower in tbe frond, of the form next enu­
merated. 
No.5, NeuropteriB biformiB, the Tenne!!see form. This form, not 
uncommon at Rockwood, Tenn., is also found in the Horsepen group on 
New River, West Virginia. It is much more lax than the original form 
from Alabama. 
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The remaining specimens are all Lepidodendron of the group repre-
sented hy L. veltheimianum Sternb. It is more than possible that all 
belong to a single form of the above named species, so remarkably 
changed are the features of different ·parts of the same trunk by the 
accidents of fossilization. 
Nos. 11 and 12, Lepidodendron veltheimianum Sternb., as commonly 
seen in this country. In No. 11 the bolsters are truncated at the base 
as in L. clypeatum Lx. 
Nos. 13 and 14 are probably the ~a me species, the protruding leaf scars 
having been compres~ed towards the upper end of the bolster in fossili-
zation. No. 13 is the form from Dade, Ga., identified by Professor Les-
quereux as L. vestUum Lx. 
No. 9, L. veltheimianum, as identified by Professor Lesquereux, from 
Washington county, Ark., and Tracy City, Tenn. The leaf scar is very 
lar!!'e and broadly rhomboidal, the f(wm being extremely close to L. 
rhodeanum Stern b , from the Walden burg beds in Silesia. 
No. 15 is the younger stage of the same form. 
N 08. 16, 17 11nd 18, all fragments of the same trunk, should be com-
pared with Lepidodendron clypeatum Lx. It differs, however, from that 
specie~ by the narrower leaf scars. I suspect it to be merely a phase of 
L. veltheimianum, not uncommon in the upper part of the Horsepen 
group 
The number of species is so small that it is impossible to trace the 
paleontological equiv11lence of the Hindostan beds in other portions of 
the Appalachian coal field with a satisfactory degree of preciseness. Still 
it is at once apparent that we have here common and typical forms of the 
Pott~ville ('on glomerate Series. The species are distributed in the Potts-
ville from Pennsylvania to Alabama, and are almost exclusively confined 
to toaL sPriPs. But little attention has been paid in America to the varia-
tions of individual species of fossil plants in time, and until these varia-
tions, which are of the highest value in stratigraphic paleobotany, have 
heeu de~crihed and defined, it is necessary to reler to them as phases or 
forms charar•tPristic of the various stages or regions. 
BaRing our correlation oil such criteria, it appears that the age of the 
Hindostan whetstone beds can hardly be younger than the Sharon coal 
of Ohio, the. ~ewPII stage in West Virginia, or the Sewanee stage in 
Te1•nes1'ee. 
The plants, few as they are, sPem rather by their peculiar phases or 
forms to find a closer relation to the fi,Jras of the upper part of the Horse-
pen group* of W e~t Virginia, the vicinity of the Dade seam in Georgia 
and Tennessee, or pos~ibly the middle of the Pottsville section in the 
Southern Anthracite Field of Peuusylvania. 
DAVID WHITE. 
• ''See Bull. Geol. Soc. Amer., Vol. VI, 1895, p. 316. 
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The following species of fossil plants not included in the collection re-
ferred to Mr. White have been reported from the Hindostan beds by Prof. 
Leo Lesquereaux.* 
Sphenopteris latifolia. 
Sphenopteris tridactylites. 
Neuropteris elrodi. 
Lepidodendron dichotomum. 
Lepidodendron veltheimianum. 
Lepidodendron rushvillense. 
Lepidophloios crassicaulis. 
Ulodendron minus. 
PAOLIA VETUST.A.-S. J. Smith. The insect remains thus far dis-
covered in the whetstone beds are limited to a single specimen, the wing of 
a Neuropterid insect. This specimen was found in the Braxton quarry 
near French Lick and presented to the museum of Hanover College. 
The wing was first described by Mr. S. J. Smith,t whose figure is here 
reproduced, 
as a new genus and new species. 
GEOLOGICAL HISTORY OF THE WHETSTONE BEos.-The shallow sea 
conditions which existed during the deposition of the sediments constitut-
ing the Hindostan beds, doubtless began during the Kaskaskia epoch. 
The St. Louis formation, lying below the Kaskaskia, is composed of lime-
stones containing a fauna indicating a sea of some depth. In passing to 
the Kaskaskia a great change in the fos!<ils occurs, and beds of limestone 
alternate with those of sandstone. Thin coal seams in the Kaskaskia 
indicate shallow waters, and the presence of cross-bedding in the sand-
stones points to the existence of both shallow waters and strong currents 
during their deposition. The cessation of sandstone formation and the 
renewal of limestone formation, which twice occurred during the Kas-
kaskia, may have resulted either from the temporary deepening of the 
sea, the lessening of erosion over the areas whence the sand was derived, 
or from a change in the direction of the currents which transported it. 
The sandstones and shales of the lower Mansfield indicate a continuance 
of shallow ocean waters after the close of the Kaskaskia. The eastern 
shore line of the carboniferous sea at this time lay not far east of this 
region. Immediately preceding the deposition of the Hindostan whet-
stone beds, the ocean became shallow enough over the region to produce 
'''Coal Flora Penn. Vol. III, p. 852 and Geol. Surv. of Indiana, 1875, p. 7. 
tAm. Jour. Sci., Ser. III, Vol. I, pp. 44-46. 
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marshes in which coal plants grew, and where their remains accumulated 
and formed the thin coal seam underlying the whetstone bed. The lux­
uriant carboniferous vegetation overspreading this low lying marsh in­
cluded, besides several varieties of ferns, jungles of Lepidodendra. The 
sea marsh condition did not continue long and was followed by a slight 
depression of the land causing the shore line to shift to the east. The 
sediments composing the whetstone bed then began to be deposited. We 
may presume that sedimentation went on rapidly, since we find numerou~ 
Lepidodendra standing upright, as they grew, in the whetstone bed. 
They must therefore have been imbedded in the fine silicious sediments 
before there was time for them to decay sufficiently to be overthrown by 
winds or waves. 
The very fine sandy sediments, which constitute the whetstone beds, 
were doubtless derived from the same region of quartzose rocks as 
supplied the coarse sand of the Mansfield sandstone. The disintegration 
and erosion of the granite rocks from which the Mansfield sandstone was 
derived, and its long transp6rtation would necessarily reproduce much 
fine as well BS coarse sand. The difference in the specific gravity of the 
very fine and comparatively coarse sand grains would lead to their 
assortment by the water, and cause them to be deposited either in 
different layers or in different areas. In the assortment Bnd deposition 
of sediments which gave rise to the whetstone beds, the fine and coarse 
materials were deposited in different areas. The Hindostan beds there­
fore r.epresent a local peculiarity of sedimentation, and are the stratigraphic 
equivalents of beds of very different character to the west of them. 
CHAPTER VI. 
GRINDSTONE GRlTS. 
Sandstones which make a good quality of grindstones occur at a num­
ber of localities in western Orange, northeastern Dubois and south­
eastern Martin counties. 
DEVELOPMENT.-At preseD.t these grindstone grits are. not used except 
locally. A small number are made annually and $Old in the local 
market. Twenty-five years ago grindstones were made somewhat ex­
tensively in this region; and numbers of them were sold throughout 
Indiana and in adjoining States. These stones, which were made entirely 
by hand, gained for themselves a good reputation in the market. The 
introduction elsewhere of machinery in the manufacture of grindstones 
eaused those made in Ohio and Michigan to be placed on the market at 
a lower price than they coRld be manufactured bv hand. This IAn to th.. 
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Ohio stones displacing Indiana stones in the market. On account of a 
laek of railway facilities for shipping the finished product, the parties 
owning grindstone quarries in OranjZe county did not introduce machin­
ery to manufacture the stone. This objection was removed ~everal 
years ago by the building of the Paoli and French Lick branch of the 
Monon railroad. There seems to be no reason why the grindstone 
industry could not be successfully developed in this region by the 
introduction of the grindstone turning lathe. Such a lathe could be 
operated in connection with a whet~tone mill. An engine used to 
furnish the power for the ru b-\\ heels could also 'supply power for a turn­
ing lathe. 
MANUFACTURE.-lt may be well to describe here the process and ma­
chinery used in manufacturing grindstone at Berea and Amhurst, Ohio, 
by the Cleveland Stone Company, which is the largest producer of grind­
stones in the world. The stone at Berea is quarried in massive blocks by 
channelers. These blocks are l'plit into slabs the thickness of the de­
sired grindstone. The circular outline of the grindstone is marked on 
the slab with a scribe awl, and the stone is then broken to a roughly 
circular outline with a hammer. In this form, which is called the grind­
stone" pattern," the srone is taken to a factory. Here it is prepared 
for mounting on the lathe by having a square hole or "eye" picked 
throuj!h the center with a rock pick. 
The turning lathe c"nsists of a horizontal steel shaft about three inches 
in diameter supported by three journals. Near one end a Hy wheel con­
nects it by belts with the power sbaft. The grindstone pattern is placed 
on the opposite end and clamped. After the stone is in position a heavy 
piece of timber, attached to ODe end of the lathe ftame by a hinge, is 
swung close against the stone, which then hangs vertically between two 
heavy wooden timbers, the upper sides of which are set with iron pins 
which serve as hraces for the stool bars used in turning the stone. In 
the process of turning two men stand on opposite sides of the stone, each 
with a steel bar, the point of which is pressed against the side of the 
stone inside the rpugh periphery. The rapidly revolving stone quickly 
cuts off the rough outer iron against the tips of the steel hars. The face 
of the stone is leveled up, if rough, by holding the point of the bar 
lightly against the different parts of it. The process of finishing a stone 
occupies from one to two minutes. 
ADAPTABILITY.-The uses to which grindstones are put cover a wide 
range. The qualities needed in stones for different purposes lire corre­
spondingly different. The character of work which a stone will do de­
pends upon the shape and size of the quartz grains comprising it and the 
hardness or softness of the stone. To select a stone intelligently, there­
fore, its coarseness or fineness and degrees of hardness must be considered, 
as well as the de!!ree of the Qualities needed for the work to be done. 
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Grindstones are used 1or three purposes: to smooth surfaces, to reduce 
metal to a given thickness and to sharpen edge tools. A considerable 
number of grindstones are consumed annually in the manufacture of 
machinery and implements. For this work a coarse, hard stone is gen-
erally best adapted. The Indiana grindstone grit ra11ges from medium 
coarseness to very fine. The most of it is soft. It will be found well 
adapted to grinding carpenters', mechanics' and machinists' tools. 
DrsTRIBUTION OF GRINDSTONE RocKs.-Sandstone, having the qualities 
of good grindstone "grit," is not confined to any one geological horizon. 
Grindstones ha'!e been made from both the lower and upper Kaskaskia 
sandstones and from the Mansfiefd sandstones. Neither of these mud-
stones is suitable for grindstones throughout its extent, but each of them 
affords good grindstone "grit" at many localities. Only the localities 
where these grindstones };lave been made :will bE;J me1,1tioned here. 
ORANGE CouNTY.-A few grindstones have been made on the land of 
Wm. Able in the southeast quarter of, the southwest quarter Sec. 36, 
township 3 north, range 2 west. The sandstone here is a light gray 
color speckled with brown. No grindstones have been made here re-
cently and but little can be seen of the ledge formerly worked. In the 
northeast quarter of the northwest quarter of section 30, township 3 
north, range 2 west, a few grindstones have been made on the hmd of 
Mr. W. A. Bruner. 
In the northwest quarter of the southeast quarter of Sec. 6, township 
2 north, range 2 west, a grindstone quarry is worked occasionally fi>r local 
use. The stone, which is Upper Kaskaskia sand8tone, lieii in strata 2~ to 
6 inches thick. This stone makes a good fine grained grind8tone. About 
a half mile southeast of Abydel in the southeast quarter of Sec. 30 a 
ledge of sandstone, most of which is massive and a good building stone, 
outcrops for about half a mile near the summit of the ridge. Tbe upper 
part of the bed just east of the road lies in strata 2 to 8 inches thick. 
These strata are harder than the massive stone and make a good grind-
stone. f3ome stones have been made at this locality. 
An old grindstone quarry, from which a considerable number of grind-
stones have been made, is located in tbe northeast quarter of the north-
east quarter of Sec. 15, township 1 north, range 1 west, on the land be-
longing to the Travelers' Insurance Company. Eniza Wolfington manu-
factured grind8tones at this place twenty years ago and peddled them 
through Illinois. This quarry is in the Upper Kaskaskia Rand stone near 
the top of the bed. Tbe stone is of medium hardness, and varies in color 
from nearly pure white t.o gray and brown with buff. The stone lies in 
strata three inches to two and one-half feet thick which split readily. 
One to three feet of stripping is necessary to secure the stone. 
On tbe land of Solomon Lashbr"'ok, in the southeast quarter of 
the southwest quarter of Sec. 24 (1 N., 2 W.), some grindstoues for 
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local use and for coarse whetstones, have been made from the upper por-
tions of the ledge. The stone here splits readily and has a sharp "grit." 
An-old grindstone quarry on the farm of Benj. Case, in the northwest 
quarter of the southwest quarter of Sec. 9, (1 N., 2 W.), has yielded 
more grindstones probably than any other in this region. This quarry 
was extensively worked about 28 years ago. In 1893, one hundred and 
fifty grindstones were made from it, but since then it has not been 
worked. The following section is exposed : 
Feet. Inches. 
Clay and soil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Sandstone in three to 10-inch layers (grindstone layers) .. 15 
Sandstone, containing pieces of carbonized wood and 
much mica . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Shale................................................ 10 
Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
The Upper Kaskaskia limestone outcrops a short distance down the 
ravine below the above section. 
The quarry has been opened for three or four hundred yards along the 
east side of a ravine which exposes the ledge in places. In front of Mr. 
Case's house the grindstone ridge becomes massive, but it is said to split 
readily. A great deal of the stone is a rather fine-grained light-gray 
sandstone, finely speckled with brown and containing some mica. 
Another variety is a hard and firmly cemented stone without iron 
specks. An unlimited quantity of good grindstone grit can be ob-
tained here. 
In the southeast quarter of Sec. 1 (Tp. 1 N., R. 2. W.), on the land 
of David Baxter, a small quarry has recently been opened. The stone 
lies in layers from 3 to 10 inches thick, quite free from iron concretions 
and nearly white in color. A few grindstones of excellent quality have 
been made here for local sale. 
In the southwest quarter of the southeast quarter of Sec. 26 (Tp. 1 
N., R. 2 W) an outcrop of Upper Kaskaskia sandstone occurs, from 
which a few grindstones have been made. The lower 6 feet of the out-
crop is a hard white, fine grained sandstone. The middle portion is 
softer and weathers more rapidly than the part above or below it. The 
upper 10 feet of the ledge is a white, even bedded, easy splitting sand-
stone which has been used for grindstones with fair success. In the 
northeast quarter of Sec. 20 (Tp. 1 S , R. 2 W.), on Isaac Kendall's 
farm, grindstones have been made from sandstone which outcrops on 
the south bank of Patoka river, near the mouth of Painter creek. 
At Newton Stewart the Kaskasia sandstone outcrops in the river 
bank at the mill. About 15 feet of sandstone is exposed here, which is 
capped with 4 or 5 feet of clay and soil. The stone is rather coarse 
grained, white to buff in color, and lies in strata 2 to 15 inches thick. 
Some grindstones of good quality have been made from it. 
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DUBOI8 COUNTY.-On the land of John Dudine in the northwest quarter 
of Sec. 14 (Tp. 3 N., R. 4 W.) grindstones have ,been made for a num­
ber of years from sandstone strata 1 to 8 inches in thickness. In the 
northeast quarter of the northeast quarter of Sec. 21 (Tp. 2 N., R. 
4 W.) grindstone" grit" of good quality is said to occur on the bank 
of White river.. 
MARTIN COUNTY.-On J. M. Ragan's farm in the northeast quarter 
of Sec. 8 (Tp. 1 N., R. 3 W) a grindstone quarry has been worked 
occasionally for local use for the last ten years. About 21 feet of 
rough stone and 18 inches of clay.and soil lie above the grindstone 
layers. The stone is light gray and occurs in strata 3 to 8 inches thick. 
It makes a good rapid cutting grindstone. 
The Selfe quarry is located in the southwest quarter of the southwest 
quarter of Sec. 11 (Tp. 1 N., R. 3 W.). The quarry is in the Mans­
field sandstone which here is nearly white and somewhat streaked with 
buff and brown, rather soft and loosely cemented. About 7 feet of 
stone are exposed in the quarry. They lie in layors from 1 to 20 inches 
thick and capped with from 3 to 5 feet of clay. This quarry is worked 
occasionally to supply grindstones for 10c8I use. The stone will make a 
good rapid cutting, but also rapid wearing grindstone. 
CHAPTER VIL 
OTHER ECONOMIO RESOUROES. 
SANDBTONES-A general account of the sandstones of this region suit· 
able for building purposes will be found in the report of Mr, T. C. 
Hopkins in this volume. Such notes on outcrops and quarries will be 
given here as have been made while studying the whetstone and grind­
stone grits of the'region. The position of many of the more important 
of those outcrops is indicated on the map. (paoli Sheet.) 
DISTRIBUTION OF THE KASKASKIA SANDSTONE.-Two beds of sand­
stone, separated by the Middle Kaskaskia limestone, which is from 10 to 
25 feet thick, occur in the Kaskaskia group. Since there are no marked 
lithologiool differences between these two sandstones their outcrops will 
be considered together. The Kaskaskia sandstone outcrops occur mainly 
along the water courses, and for this reason they will be taken up in the 
order of the streams along which they are found. 
NORTH SIDE OF LOST RIVER.-Most of the north drainage of Lost 
River is from small streams three to five miles in length flowing nearly 
south between high, narrow and crooked regions. The Kaskaskia sand­
stone outcrops at intervals along each of these streams. The long ridge 
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extending down into the loop of Lost River, which reaches its southern-
most extent near West Baden, bas much good sandstone in it. On the 
. west side of this ridge, in the southeast quarter of Sec. 15, Tp. 2 N., R. 
2 W., a fine ledge of Upper Kaskaskia sandstone, 30 feet thick, is exposed. 
The stone is light buff to nearly white in color and outcrops at the summit 
of the ridge where its surface is nearly bare of soil or clay. This bed of 
stone has been quarried in the southeast quarter of Sec 10 on John 
Able's land. Stone was obtained at this quarry for the abutments of the 
Lost River bridge near the Miller school house. 
In the northwest quarter of Sec. 21, Tp. 2 N., R. 2 W., northwest of 
the divergence of the present channel of Lost River from the old channel, 
the Upper Kaskaskia sandstone outcrops in a ledge of good stone 10 feet 
thick. It is a light buff in color and weathers well. 
About a mile and a half down the river from this outcrop, in the south-
east quarter of Sec. 16, the Kaskaskia sandstone outcrops nea,r the top 
of the ridge for a few hundred yards. Much stone bas been quarried at 
this point for local use. 
Numerous outcrops of Kaskaskia sandstone occur along either side of 
Sulphur creek from near its mouth to its source. On the west side of the 
creek, beginning at Taylor Robin's in the northwest quarter of Sec. 9, 
the sandstone outcrops nearly continuously for more than half a mile up 
the creek. Near the head of Sulphur creek, in the north part of Sec. <!8, 
Tp. 3 N , R. 2 W., extensive ledges of good buff sandstone outcrop on 
both sides of the creek. On the west fork of the same creek in the north-
west quarter of Sec. 32, Tp. 3 N., R. 2 W., on the north side of the 
road, are exposures of sharp gritted, gray sandstone in thin layers. This 
bA was opened some years ago for the purpose of making scythe stones, 
but only a few were made. 
BAM's CREEK.-Three quarters of a mile northwest of the mouth of 
Sam's Creek, in Sec. 24, the Kaskaskia sandstone is well exposed at 
Matherson's quarry. The ledge worked here is about 12 feet thick. 
The stone is gray to buff in color, and stands weathering well. It bas 
been used locally for bridge abutments. 
Along the west bank of Lost River, between Sam's creek and Big 
creek, in the southeast quarter of Sec. 24, a ledge of Kaskaskia sand-
stone, from 12 to 15 feet thick, outcrops for one-third of a mile near the 
summit of the ridge. In places this is a soft white stone, but the most 
of it is a firm buff stone of good quality. 
Near the mouth of Buck creek the lower Kaskaskia sandstone forms 
the bed of Lost River. 
Bm CREEK-The Kaskaskia sandstone outcrops occasionally along 
the valley of Big creek and the sides of its branches nearly to their 
sources A quarter of a mile east of Natchez a ledge 18 feet thick out-
crops. The lower part of this weathers rapidly, leaving a projecting 
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shelf above. Near the base of this ledge is about 2 feet of coarse con-
glomerate composed of sandstone pebbles. 
The abutments of the bridge across Lost River in the northwest quarter 
of Sec. 21 (T. 2 N., R. 3 W.) are from Kaskaskia sandstone, out-
cropping just ~outh of the bridge in the road. Some outcrops of Kas-
kaskia sandstone occur along the road near this. Below the Butler 
bridge, in the n~rthwest quarter of Sec. 21, the outcrops of Kaskaskia 
sandstone are less important. Owing to the southwesterly dip of the 
strata, the Kaskaskia beds gradually disappear in descending Lost 
River, until only the upper Kaskaskia limestone is exposed in the river 
bank.a short distance above ·windom. 
' . . 
BEAVER CREEK -In the northtast quarter of Sec. 2 (Tp. 3 N., R. 
2 W.) the Kaskaskia sandstone outcrops for about a quarter of a mile in 
a ledge 20 to 25 feet thick. Much of the stone here is thin bedded, and 
of unequal hardness and unsuitable for quarrying. Outcrops of Kas-
kaskia sandstone occur as far down Beav..r creek as Sec. 28, but these 
are of but little economic importance. 
SOUTH OF LOST RIVER. 
LICK CREEK.-The channel of Lick creek is cut in the Lost River 
limestone. The hills and ridges along Lick creek have a more gentle 
slope than those farther west, and the Kaskaskia sandstones do not crop 
out so frequently. In the southwest quarter of Sec. 35 (T. 2 N., R. 
1 W.) a quarry has been opened which supplies most of the stone used 
for fimndation work in Paoli. Two ledges, 6 and 9 feet thick, with 4 
feet of stripping, are exposed in the quarry. The stone is light gray to 
buff in color, and works easily. 
Three quarters of a mile southeast of Paoli, just east of the Leaven-·• 
worth road, stone was obtained for the abutments of the Lick creek 
bridge at Paoli. The stone here contains much iron and works poorly. 
In the northeast quarter of the northeast quarter of Sec. 15 (Tp. 1 N., 
R. 1 W) is an old quarry which formerly furnished a considerable 
amount of stone for 'foundations in Paoli. Very good stone can be 
obtained here with but little stripping. 
SuLPHUR CREEK.-In the southeast quarter of Sec. 26, Tp. 2 N., R. 
2 W., a ledge of light gray sandstone of fair quality outcrops for several 
hundred yards along the north side of a ridge facing 110rth. About a half 
mile south of Abydel a ledge of good sandstone three to eight feet thick 
outcrops along the north side of a small tributary of Sulphur creek for 
about a half mile. A small amount of stone has been quarried from it 
near the road running south from Abydel. This exposure is well situ-
ated for quarrying. It lies along the brow of a fiat topped ridge, where 
but little stripping would be required to quarry it. 
364 REPORT OF STATE GEOLOGIST. 
In the southwest quarter of the southwest quarter of Sec. 5, Tp. 1 N., 
R. 1 W., a heavy bed Of white to buff sandstone, twenty feet thick, out­
crops at Painter's Cave. On the east side of the road in the sa.me sec­
tion good ledges of the same bed outcrop on each side of a small ravine 
flowing southwest to Sulphur creek. 
North of Briner's spring a quarter of a mile, in section 8, a ledge of 
good stone outcrops on the west side of Sulphur creek. Six feet of 
light gray to buff sandstone, with moss covered face, is exposed. 
FRENCH LICK OREEK.-A larger amount of good sandstone occurs 
along the valley of Freneh Lick creek than of any other tributary of 
Lost River. Uneven outcrops occur along the main stream and all of its 
tributaries. Along the upper part of the valley much of the sandstone 
is a white, sharp gritted stone, and is used for whetstones; this stone has 
been described in the chapter on whetstones. 
At West Baden the Upper Kaskaskia sandstone caps the ridges run­
ning east from town. A quarry has been opened just east of town. 
Seven feet of light buff sandstone of very good quality is exposed here 
with three to four feet of stripping. North of the West Baden Springs 
hotel a quarry has been opened in the lower Kaskaskia. A bed of 
massive buff sandstone, 18 feet thick, with 18 inches of stripping, and 
resting on a bed of black shale is exposed here. This stone contains 
iron bands and concretions which make it inferior stone. 
Good outcrops occur at the following localities: in the northwest quarter 
of the northeast quarter of Sec. 10, Tp. 1 N., R. 2 W., on the west side 
of the road; in the southwest quarter of the southeast quarter of Seo. 
10, Tp. 1 N., R. 2 W.; in the northwest quarter of section 26, on the 
west side of the creek; in the southeast quarter of the northwest quarter 
of Sec. 25, Tp. 1 N., R. 2 W. 
NORTHWEST OF MT. ARIE.-Two very fine exposures of Ka:skaskia 
sandstone occur in the northwest quarter of section 28 and the south· 
east quarter of Sec. 20, Tp. 2 N., R. 2 W., on opposite sides of a small 
stream entering Lost River. On the northwest side of the 'stream the 
sandstone forms a vertical cliff of massive sandstone about 30 feet thick, 
and cut by vertical joints at intervals of 15 to 45 feet. The color of 
he stone is light buff. The face of the ledge is in places moss covered; 
in others it shows a pitted boney-comb like surface resulting from irregll­
arity of weathering. On the opposite side of the stream in the north­
. west quarter of sectIon 28, enormous bluffs of massive sandstone, 30 to 40 
feet high, extend up either side of a small tributary. 
CAVE CREEK AND BUCK CREEK.-Frequent outcrops of Kaskaskia 
sandstone are found along each of these streams, but they are not of much 
economic value. In many places the sandstone is thin bedded and soft. 
PATOKA RIVER.-The Kaskaskia sandstone outcrops along the sides of 
the Patoka river as far down as the mouth of Lick Fork creek. At 
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Centerville and at Newton Stewart the channel of the Iiltreams is cut in 
Kaskaskia sandstone. Between Newton Stewart and Centerville the 
stream is bordered by lowland; the hills which are neither high nor steep, 
lie some distance from the river and have comparatively few outcropping 
ledges.. 
The most conspicuous outcrop of sandstone along the Patoka is on the 
north bank, a short distance north .of the Government Mill, in Sec. 18, 
1.'p. 1 S., R. 1 W. A bold ledge of light gray sandstone 18 to 25 feet 
thick outcrops near the top of the ridge. In the southwest quarter of 
Sec. 11, Tp. 1 S., R. 1 W., on the north side of the river, stone has 
been obtained for the abutments of the Patoka bridge near by. Five or 
six feet of good sandstone free from iron is exposed here. Some stone. 
has been quarried for bridge work just east of the road in the northwest 
quarter of the southeast quarter Sec. 11, Tp. 1 S., R. 1 W. The stone at 
this place is uneven bedded, splits poorly and contains iron concretions. 
Outcrops of Kaskaskia sandstone occur at intervals along the valleys 
of Painter creek, and Young's creek, which enter the Patoka from the 
north, from their sources to their mouths. 
MANSFIELD SANDBTONE.-The Hindostan whetstone beds, which are 
economically the most important part of the Mansfield sandstone!!, have 
already been described. Over the southeastern part of. the region 
covered by the map, the Mansfield sandstone is represented by a thin bed 
of sandstone, much impregnated with iron, capping the summits of the 
narrow ridges. It is of no economic value in this region. • 
Toward the west the Mansfield beds become thicker and finally in 
northeastern Dubois county entirely replace the Kaskaskia which dips 
southwest and disappears under the Mansfield sandstone. 
SOUTH OF PATOKA RIVER.-The Mansfield sandstone forms numerous 
vertical cliffs twenty to eighty feet high at the heads and along the sides 
of the deep ravines south and west of Ellsworth. One of these cliffs, in 
the northwest quarter ofSec. 16, Tp. 1 S., R. 3 W., is called Raven Rock. 
Ravens are said to have nested on the inaccessible shelves of this cliff as 
recently as three years ago. 
This cliff is about 75 feet high, shelving out from the base to the top, 
which projects about 35 feet beyond the base. The rock is massive, 
dark buff to brownish in color, composed of coarse, loosely cemented sand 
with some mica. The lower part of the ledge is characterized by numer­
ous thin, wavy bands of iron ore running through the ledge in a most 
intricate fashion. The loosely cemented character of this stone makes 
it unsuitable for economic uses. 
There are some ledges in this region, however, which furnish good 
quarry stone. On the land of Benjamin Rasche, in the northwest quarter 
of Sec. 6, Tp. 1 S., R. 3 W., a quarry has been opened. The stone here 
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is a light gray, easy working stone. From it stone is ueed for founda­
tion work in Knoxville. In Sec. 4, Tp. 1 S., R. 3 W., stone has been 
quarried near the Patoka bridge for the abutments. 
BETWEEN PATOKA. AND LOST RIV];RS.-At several localities along 
Dillon and Davis creeks, the Mansfield sandstone occurs as it finely ce­
mented, light buff or gray sandstone, suitable for building purposes. At 
"Swinging Rock," near the line between Sections 33 and 34, Tp. 1 N., 
R. 3 W., on the north side of Cave creek, a cliff of sandstone about 35 
feet high is expose,). The stone is a light gray, fine grained, and in 
strata two to three inches thick. This stone is locally used for chimneys. 
About a quarter of a mile west of the school house in the northeast 
quarter of Sec. 34, Tp. 1 N., R. 3 W., a ledge of sandstone 25 feet 
thick outcrops just above the Upper Kaskaskia limestone. The upper six 
feet of this is good stone, the lower portion being soft. A oonspicuous 
outcrop of sandstone about 20 feet high occura on the south bank of 
Dillon creek in, the southwest quarter of the northeast quarter of Sec. 
35, Tp. 1 N., R. 3 W. The sandstone here contains too much iron to 
he of value. In the southwest quarter of Sec. 24, Tp. 1 N., R. 3·W., 
a ledge of sandstone from six to 20 feet thick, resting on the Upper 
Kaskaskia limestone, outcrops along the north and east side of the road 
for some distance. The stone in plaC€s is soft and crumbling, and in 
others contains too much iron to be of value. In the northeast quarter 
(>f t\;le southeast quarter of Sec. 19, Tp. 1 N., R..2 W., a quarry has 
been opened on Jeff Parson's land, which supplies stone for chimneys 
:and other local uses. The stone is a handsome light gray, fine grained, 
hard stone. An excellent quality of stone is quarried for local use on. 
Richard Spaulding's land in the northeast quarter of the southeast quarter 
of Sec. 21, Tp. 1 N., R. 2 W. This is a light gray, fine grained, hard 
.stone, containing some mica. It splits readily. The worked stone is 
about five feet thick with four feet of stripping. 
Prominent ledges of sandstone outcrop just north of Crystal, and 
along the sides of the branch entering Davis creek from the sO'Hth at 
that point. A ledge of good light colored sandstone outcrops near the 
corners of Sections 7,8,17 and 18, Tp. 1 N., R. 3 W., on the west side 
of the road. The ledge here is eight feet thick with moss covered face. 
At most of the outcrops along Simmon's creek and its branches, the sand­
stone is loosely cemented and crumbles too easily for a building stone. 
In the northwest quarter of Sec. 17, Tp. 1 N., R. 2 W., at Sand 
Hill, the Mansfield sandstone is locally colored, a dark reddish brown. 
Stone of this color outcrops in the road at the top of the hill, where it 
exhibits marked cross bedding. Just south of the road the red sand­
stone again outcrops in a ledge seveu feet thick. The ledge here presents 
a firm moss covered face. A short distance to the southeast of the ledge, 
Ann Flomewhat lower. the red sandstone becomes soft and crumbling. 
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On the north side of the road the red stone becomes buff or gray in a 
distance of a few hundred yards. The area underlaid hy red sandstone 
suitable for working is very limited, not exceeding a few hundred feet 
square. On the east side of the hill, in the road, the sandstone crumbles 
readily to sand, which is used in some of the whetstone mills. 
Another small exposure of red sandstone occurs on the north side of 
the road, in the southeast quarter of the southeast quarter of Sec. 31, 
Tp.2 N., R. 2 W. The stone here is composed of coarse sand with 
much mica, and is a pale red to chocolate brown. The red stone is al­
most bare of soil, and covers not more than a quarter of an acre. 
NORTH OF LOST R[VER.-The Mansfield sandstone outcr0ps frequently 
near the summit of the ridges north of Lost river, but it is not generally a 
good quarry stone. Extensive and conspicuous cliffs ofMansfield sandstone 
occur along the White river near Shoals, and along Plasterer's creek. 
The stone at these localities is unsuitable, however, for economic uses, 
since it is too loosely cemented to resist the weathering. A ledge of very 
good stone h~sbeen opened a half mile southeast of Shoals in the south. 
west quarter of the southeast quarter of Sec. 30, Tp. 3 N., R. 3 W. 
Stone has been obtained here for the basement of the High School buil4" 
ing in Shoals. Ten feet of stone, with two to five feet of stripping, ~s 
exposed in the quarry. The stone is light gray, rather fine grained, anr­
lies in strata three to five feet thick. 
Stone has also been quarried in the northwest quarter of Sec. 32, TH' 
:5 X., R. 3 W. 
LIMESTONEs.-The three limestone members of the Kaskaskia group 
in this region exhibit most of the lithologic features possible to limestones. 
The lowest of these, the Lower Kaskaskia limestone, is generally a very 
compact, close textured, uncrystalline limestone. 
"GI,A88 RocK."-Where this stone is quite pure and light gray in 
color, it makes an excellent limestone for the manufacture of glass. It 
has been largely used for this purpose. At many localities along th~ 
upper valley of Lost river, and along Lick creek the limestone i 
suitable for glass making and bas been quarried for this purpose. A 
Glass Rock station, on the French Lick branch of the Monon, the stone 
is quarried aad shipped. 
LIME.-The Middle and Upper Ka13kaskia limestones, as well· as the 
Lost River limestone, have been used for the manufacture of lime. Kilns 
were formerly burned near Lost River and the lime shipped down to New 
Orleans in flat boats. In many places the upper and middle Kaskaskia 
limestone have an oolitic structure. This kind of limestone is !'aid to 
make particularly good lime. At aiew localities lime is burned at present 
and used for a fertilizer on sandstone soils. 
MARBLE.-Tbroughout much of its extent the Upper Kaskaskia lime­
stone is a light gray crystalline stone. The Middle Kaskaskia limestone 
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also has a crystalline structure in many localities. Both of' these stones, 
in some localities, will take a fair polish and make a nice looking marble. 
A quarry has recently been opened in the Middle Kaskaskia limestone 
by Mr. Lowe in the northeast quarter of' the northwest quarter of' Sec. 
17 (Tp. 1 S., R. 1 W.). This quarry is located in a ravine where a 
large amount of stripping must be removed in quarrying the stone. About 
8 feet of stone is exposed in the quarry, lying in strata 6 to 14 inches 
thick. This lower part of the bed is a lead blue, compact, imperfectly 
crystalline stone. The upper part is a gray, crystalline limestone which 
takes a fair polish. The Upper Kaskaskia limestone, which outcrops 
where the quarry could be more easily. .worked, would probably make a 
better marble. A few tombstones have been made from the marble 
quarried here. Much of the Upper Kaskaskia limestone will take a good 
polish and make a marble of pleasing appearance. The badly weathered 
and cracked condition of the ledges in many places indicate, however, 
that much of it will make a marble which can not resist the destructive 
influences of freezing and thawing. 
The position and extent of the Upper Kaskaskia limestone is suf'­
ficiently indicated on the map. All of its outcrops occur at or near the 
line separating the Kaskaskia from the Mansfield sandetone. I 
COAL.-The location of all the coal mines in the region mapped has 
been indicated on the map. Since it is the intention Ofj the State 
Geologist to publish a special report on the coal of the State. no discus­
sion of the coal of this region will be attempted here. 
ACKNowLEDGMENTs.-The survey is indebted to Mr. D~vid White 
of the National Museum for the report on fossil plants whic~ he kindly 
furnished. 
To Mr. T. C. Hopkins I am indebted for many valuable ~uggestions 
in the preparation of the map. , 
Acknowledgments are also due to Prof. G. D. Harris, an~ Prof. A. 
C. Gill, of Cornell University, for favors received during tJI6 prepara­
tion of the report. 
Without exception, I have received the hearty co-operaton of the 
quarrymen. ! 
During the field work I have been under obligations to ve~y many of 
the citizens for assistance of various kinds. My thanks are Iespecially 
due to Mr. Russell Ratliff, Mr. Chas. Spalding and Mr. Harvey 
Chairnes. 
REPORT OF THE STATE NATURAL GAS SUPERVISOR. 

LETTER OF TRANSMITTAL. 
OFFIOE OF NATUR.I.J, GAS SUPERVISOR, } 
KOKOMO, IND., Jan. 13, 1896. 
SIR-I herewith transmit to you my first annual report upon the con­
dition of the natural gas field of Indiana. It is made in obedience to 
Section 7504 of the Revised Statutes of the State of Indiana, and covers 
the period from March 16, 1895, to January 1, 1896. 
Owing to the short time that I have had charge of this office and the 
amount of time that it has been necessary for me to spend in the field, 
it has not been possible for me to make this report as comprehenl!ive as I 
would like. Now that I am acquainted with the field, I hope that my 
next report will more nearly represent the magnitude and importance of 
the Indiana natural gas field. 
Believing that the field work of this office is most important, I have 
spent a large part of my time inspecting gas property. The safety of life 
and property requires all gas mains, pipes, regulators, etc., to be kept in 
good condition. Much of the piping and machinery in use at present' 
is old and worn, and the necessity for a careful inspection of the same is 
apparent. It has not been possible, to the present time, for me to visit 
the entire field, but my work has been systematic, and I hope soon to 
report the condition of every gas plant. 
Wherever I have been, the owners and managers of gas plants have 
expressed a willingness to give me all the aid and information possible, 
thereby making my work pleasant and I trust profitable to the gas inter­
ests of the eltate. 
I take pleasure in acknowledging here, the cordial support that I have 
received from you. Your helpful Buggestions and kind aid and encour· 
agement are appreciated. 
I respectfully submit this report and remain, 
Yours sincerely, 
J. C. LEACH, 
PROF. 	W. S. BLATCHLEY, Stare NafJural Gas Supervisor. 
State GeobJgi8t. 
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INTRODUCTION. 
The reports from this Department, to be of value, should contain such 
information as the public desires to know, and discuss such subjects as 
demand the attention of those who are interested in the natural gas in­
.Justry of Indiana. They should contain an accurate history of the gas 
field; a history in which all phases of the subject have been discussed, 
and in which the condition of the field has been noteq from year to year. 
In compiling this, my first annual report, I have tried to keep in view 
its purpose, but of necessity have bad to submit to Bome limitations. The 
law authorizing an annual report from this division of the Department of 
Geology and Natural Resources to the State Geologist defines to some 
extent the nature of the report. The dutieB of the Natural Gas Super­
vieor, as defined by law, are not arranged with reference to the compilation 
of a report, but with sole reference to the needs of the gas industry. 
This is right. The most important work of the Supervisor is not the 
making of an annual report, but is the performing of the duties in the 
field as the law spicifies. I would not be understood as underestimating 
the value of any report in which the scientific or commercial world are 
interested. The exhaustive reports made by the Departments of Geology 
of both Pennsylvania and Ohio on the natural gas regions of those States 
have been of great value to geologists in Indiana, and in fact to everyone 
interested in the natural gas industry. I only wish it wer~ possible for 
.me to compile a report as comprehensive as t,he subject demands, and one 
that would fairly represent the magnitude of the Indiana gas field. Tak· 
ing into consideration the area of the Indiana gas field, and the amount 
of time that must necessarily be given to the field work, it will be seen at 
once that an annual report from this office can be little more than a record 
of the field work. 
During the early history of the Indiana field, questions relating to the 
economic use of gas did not receive much attention. Most people be· 
lieved that nature had provided for a renewal of the supply. Why give 
any time to this phase of the question, when the supply was inexhaustible? 
It was during this period that the scientific phase of the question received 
most attention. The discussion of the subject was not confined to geolo-· 
gists and chemists alone. Many who did not profess a knowledge of 
these sciences were able, as they thcmght, to account for the origin of 
this new fuel. It was but natural that those who witnessed the power 
exerted by this gaseous fuel, as it rushed forth from its rocky prison, or 
who were permitted to enjoy the lUlrury of its power, when re·imprisoned, 
should look for a cause for this new phenomenon. But few were able to 
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account for the origin of gas or its pressure, but many reached the happy 
conclusion that its life would be equal to all time. This, to the geologist, 
'WM not the logicaJ.conclusion; a conclusion tbat the facts involved would 
,substantiate He claimed that the stock of gas was practically compiete ; 
\ that when once exhausted, there was no provision in nature for its 
.renewal. Experiellce to date indicates that this is true. If tbe public 
mind had been in accord with this idea at the beginning,' as it is now, the 
benefit derived from natural gas in this field would have far exceeded 
what it has been; for the idea that the supply of gas Wilt'! good for all 
time, either by virtue of the enormous amount stored in the rocks, or a 
provision of nature for the renewal of the present suppLy, has, to a large 
degree, been the cause of the extravagant Use of gas that has been prac­
ticed in the Indiana gas field. Public opinion, however, has changed. 
The history of' other gas fields is finished, and the present conditiun of 
the Indiana field indicates that the history of it will be a repetition of the 
history of every other field. 
While the scientific phases of the natural gas question will always be 
subjects of thought, we have reached that period in the history of the 
Indiana field when economic measures are of most interest. Methods of 
economy are more interesting than modes of origin. Instead of spend­
ing time and energy inventing and arranging apparatus, by means of 
which the gas from one or more wells can be made to illuminate the 
country for miles around, the owners of gas property are interested in 
scientific burners and devices, invented to protect gas wells and territory, 
and husband the supply of gas. It is not as difficult to convince the ex­
travagant COnsumer of' gas that the rock pressure is going down; tbat 
the salt water is becoming intrusive and that the supply of this new fuel 
will soon be exhausted, as it once was. The evidence is more convincing 
now. Statements concerning the gas supply, once labeled as idle asser­
tions made in the interests of gas companies, are now recognized as facts. 
Any effort to husband the supply of this gaseous fuel meets the public's 
approval; and while there are but few, comparatively speaking, who 
practice economy in the use of gas, an examination will reveal the fact 
that the cause does not lie in the will of the consumer to waste gas, but 
rather in the kind and arrangement of the devices used in the com­
bustion of this gaseous fuel. The public favors economy in the use of gas. 
It is late to begin, but not too late. Natural gas is valuable property and 
a business like economy practiced,in the use of it will, even at this late 
day, materially extend its life. 
Questions relating to the origin of rock oil aud gas have been dis­
,cussed by the scientific world for a number of years. Much has been 
said and many theories advanced. I will not attempt to discuss the 
many theories that have been proposed to account for the origin, Rccumu­
.lation, or pressure of this hydrocarbon, or to advance any new theory 
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concerning the _me; but, inasmuch as the theoretical views that we 
hold regarding the subject will influence our judgment as to the supply, 
I have thought it proper, in a subsequent chapter, to give brief statements 
of theeviews most commonly accepted as to the origin and accumulation 
of natural gas. 
The present condition of the Indiana gas field is a matter that interests 
a large number of people, and a subsequent chapter will be devoted to' 
this subject. 
In regard to scientific devices and economic methods of using "gas, 
much investigation has been made during the. past year. Especially is 
this true of manufacturers and gas companies. All realize that natural 
gas is most valuable as a heating power, and how to get the maximum 
power from the minimum amount of gas, consistent with the work done, 
is the question. Upon this subject Prof. Elwood Haynes, of Kokomo, 
Indiaua, has, at my request, prepared a paper for this report. Prof. 
Haynes is an expert chemist, as well as a natural gas engineer of large 
experience. He is constantly experimenting along the line (i)f natural 
gas economy, and his paper will be read with interest, especially by those 
acquainted with his work in the Indiana gas field. 
The past year hal! witneBBed some anxiety and much speculation, on 
the part of the gas consumer, regarding the schedule of rates for the 
future. This has not been without cause. In some cities the rates have 
been materially advanced, while in others there has been m.uch talk and 
nothing done. Many inquiries come to this office regarding the rates 
charged in the different cities of the gas belt. Owing to the numerous 
provisions in the schedules of the various cities using gas, it has not been 
practical to tabulate them for this report. Those desiring information 
can obtain it by addressing the gas companies of the State, a list of which 
is given in this report .. 
With former reports from this Department, a map of the natural gas 
area has been given. This lias proven very convenient, especially to 
those who desire to become acquainted with the gas field. I have 
exerted much care in preparing the map that accompanies this 
report, and believe it to be practically, correct. The outline of the 
natural gas area is substantially the same as that given on former maps, 
and is aimed to include all territory that has produced gas in com­
mercially valuable quantities. The pipe lines are located in accordance 
with maps furnished by the different gas companies, and include all 
extensions to December 1, 1895. On account of the slze of the map, 
pipe lines tributary to the main lines are not given, and for the ~me 
reason it has been impossible, even if desirable, to indicate the location 
of all the gas wells. Those indicated are but a small per cent. of the 
total number, but the ratio is intended to be uniform. 
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Though frequent reference is made to the natural gas law of the State, 
but few are acquainted with its provisions. The law consists of what 
may be termed a general law, defining the duties of the Natural Gas 
Supervisor, and aertam special laws 6Daeted, to protect the natural gas 
industry of the State. Its provisions are eomprehensive, aDd it is the 
duty of the N atuml Gas Supervisor to see that they are enforced. But, 
notwithstanding this, and however broad the law may seem or however 
ample the authority of the Supervisor may appear, there have been some 
instances of gross negligence on the part of gas companies and con· 
sumers, and flagrant waste by both, that no reasonable constructiOfl of 
the law could prevent. In cases like these, the Supervisor is usually 
aecused of neglecting his duty. In order that those who desire to 
become acquainted with the law may have the opportunity, and because 
I believe that the work of this office will become more effective as the 
public becomes more familiar with its provisions, I have had it printed, in 
a convenient .form for general distribution, and will gladly mail one or' 
more copies to those desiring it. 
AOKNOWLEDGMENTS. 
I take this opportunity to express my indebtedness to all who have 
rendered me assil!ltance in my work. Without the help that I have 
received from the officers of the different gas companies, from manu­
facturers and drillers, my duties would have been much more arduous. 
NATURAL GAS. 
ITS HISTORY, COMPOSITION, FUEL VALUE, ORIGIN, ~OOUMULATION. 
PRESSURE AND MEASUREMENT. 
EARLY HISTORY. 
The fact that an inflammable gas escapes more or less freely in every 
country, from the bottom of ponds and shallow lakes, stagnant water of 
swamps, springs and crevices in the earth, has been known for a long 
time. It is frequently found in excavations in recent deposits at the 
mouths of rivers, and, in fact, wherever the deposit contains organic 
matter this marsh gas, as it is called, will be found; for the principal 
conditions upon which its generation depends are a deposit of organic 
matter and temperature, together with the exclusion of the air from the 
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decaying substance. This gas is being constantly generated, and there is 
no doubt but that enormous quantities escape into the atmosphere. It is 
a compound of carbon and hydrogen, and is the principal constituent of 
natural gas. 
The history of natural gas would require a volume. It has been found 
in nearly every country and geologic formation. Its presence was known 
and its power utilized to some extent in China, Japan and in the vicinity 
of the oil regions near the Caspian Sea many years ago. In China the 
gas escapes from the borings put down for salt water, and is utilized in 
boiling down the brine. As might be expected, the tools used in sink-
ing these salt water wells are very crude, and the process of drilling very 
slow. The wells are cased with wood and the gas transported to the 
evaporating pans in bamboo pipes. CJay burners are used. 
The small quantities of natural gas found in the vicinity of the oil fields 
of Japan have never been utilized to any extent. 
The village of Fredonia, Chautauqua County, New York, used natural 
gas for illuminating purposes as early as 1821. As far as can be ascer-
tained, this was the first use of natural gas in this country. In 1841 
natural gas was used to boil the brine from the salt wells in the Kana-
wha Valley, West Virginia. A gas well 1,000 feet deep was drilled 
near the same place in 1843. This well produced "high-pressure" gas, 
and is the first of its kind on record. 
The history of the natural gas industry in Pennsylvania probably 
dates from the beginning of the drilling for oil in 1859. More or less 
gas usually accompanied the oil, and at fir.t was allowed to escape into 
the atmosphere without notice, but later was piped a safe distance from 
the well and burned. After awhile it was used as fuel under the 
boilers in drilling and pumping. Natural gas began to be used ex-
tensively as a fuel in 1883. It was then that the gas from the Murrys-
ville district was piped to Pittsburgh. 
As soon as gas began to be used extensively for manufacturing and 
domestic purposes in Pennsylvania and its value as a fuel became known, 
explorations began and have continued ever since. There are but 
very few States in the Union in which the drill has not penetrated the 
underlying rocks in search of this gaseous fuel. 
In 18>34 gas was discovered in the Trenton limestone at Findlay, Ohio. 
This gave a new impetus to the gas industry. Prior to this time valuable 
deposits of natural gas had been found in sandstones only; now that a new 
horizon had been discovered, those whose efforts heretofore had ended" in 
failure took courage. Companies were organized and the drill was sent 
on its journey of exploration in many localities. In 1886 this limestone 
was found to be a gas-producing rock in Indiana.' The result of this 
discovery is familiar to a majority of those for whom this report was 
written. The subject will be mentioned in a subsequent. chapter. 
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Natural gas has been found in a number of States besides thoee above 
mentioned. However, outside of Pennsylva.nia, Ohio and Indiana the 
supply has not proven very valuable. According to the United States 
Geological Survey the combined value of the natural gas produced in the 
, United States outside ofthese three States does not equal (me-half the value 
of the production of either one of these States. It is impossible to calcu­
late the actual value of the natural gas consumed in the State of Indiana 
during the year 1895, or any previous year. 
An approximate value can be given only, and this is very unsatismc­
tory, from the fact that in many instances it is impossible to obtain th 
amount or value of the gas uied. The volume of Mineral ResourCes of 
the United States, 1893, published by the United States Geological Sur­
vey, gives a table in which an estimate of the value of the natural gas 
consumed· in the United States from 1885 to 1893 is given. While it 
can not be claimed that the statements given in this table are more than 
approximately correct, the author, Mr. Joseph D. Weeks; has used every 
available means to obtain correct estimates. Th&basis of the calcula­
tions in this table is the value of the fuel displaced by natural gas. 
Assuming that the statements m3de are only approximate, a comparison 
of the various amounts given is interesting,. For the benefit of those 
who have not access to this volume of the Mineral Resources, the table 
above mentioned is given here. 
VALUE OF NATURAL GAS CONSUMED IN THE UNITED STATES, 1885 TO 1898. 
LOCA[,ITIES. i 1886. j 1886. 1887. 1888. 18~9. 
Pennsylvania I $4,500,000 $9,000,000 I $13,749l;00 $19,282,375 $11,593,989 
New York ....... 196,000 I 210.000 333,000 332,500 530.Q'2(;
Ohio .. , .................. ,.......... ....... ...... 100,000 : 400,000 1,000,000 1,500,000 5,215,669 
West Virgini.............................. , 40,000 I 60,000 120,000 120,000 12,000 
1[~~;~I![i-r:ll!-liijii:'II;~;ji :ii~l: !:i:li":~; 

Elsewhere .................................... 1l0,ooo I_~OO !__15,~ __1~000 _1,600,000 

Total ........... ,........................... $4,857,200 I$10,012,000 1$15,817,500 $22,629,875 $'21,107,009 
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VALUE OF NATURAL GAS CONSUMED IN THE UNITED STATES, 1885 TO 1893.-
Continued. 
LocALITIES. 1890. 1891. 189"2. 1893. 
~~~n¥'~~~~~.~ .. ::::: :::·:.:::::::::: :::::::::::::::::::::::::::::: $9,gg~;&58 $7,~~;~3 $7,~1~;&% $6,~g;ggg W'~~t·vi~g.i;;i~::::::::::::::::::::::::::::::::::::::::::::::::::: 4,~:~ 3,o~:&~ 2,136,~ 11~g~ Indiana.................................................... ...... 2,302,500 3,942,500 4,716,000 5,718,000 Illinois .................. .................................... 6,000 6,000 12,988 14,000 Kentucky ......................................................... 30,000 38,993 43,175 68,500 Kansas.............................................................. 12,000 3,500 40,795 50,000 Michigan .................................................................................................................................. . MlsSQuri ............. ............. ............................... 10,500 1,500 3,775 2,100 Arkansas ........................................................ } { 250 100 100 ¥J~f: .. ;;;~~~~::::.:·.:::::::::::::::::::::::::::::::::::::::::: 6,000 :::::::::::.:::: ::::::::::::~~~:: ............. ~ California......................................................... 33,000 30,000 55,000 62,000 Elsewhere......................................................... 1,600,000 , 250,000 200,000 100,000 
Tota1 ........................................................... 
1 
$18,792,7251$15,500,084 $14,800,714 tl4,346,250 
COMPOSITION. 
Natural gas is one of a series of the products of the earth's crust, 
known as bitumens; naptha, petroleum, maltha, asphaltum, etc., belong 
to the same list, are found under substantially the same conditions, and 
doubtless have the same history, consequently whatever is said of natural 
gas can be applied with equal propriety to petroleum. 
Although natural gas is used for lighting purposes to some extent, its 
chief value is in its heating power. This depends upon its chemic com-
position, and any change will effect this power. It has not been conven-
ient to analyze a sample of Indiana gas for this report, but a number of 
analyses of Ohio and Indiana gas, given by Prof. Orton in the Eighth 
Annual Report of the United States Geological Survey, are used here. 
They were made in July, 1887, by Prof. C. C. Howard, of Starling Med-
ical College, Columbus, Ohio. 
COMPOSITION OF TRENTON LIMESTONE GAS. (Howard.) 
Omo. INDIANA. 
"' .; CONSTITUENTS. ,; ~ 1-. £ 0 .,; ·;::: .... 
.2': s 
" " 
.... ~ ;; ::;: " " 0 .;:; 
" "" 
,. 
.... 0 
" " " 
0 
" 
"" 
if: w ::;: «1 ~ ::;: 
Hydrogen.......................................... 1.89 1.64 1.74 2.35 1.86 1.42 1.20 Marsh gas..................... ........ ...... ...... 92.84 93.55 93.85 92.67 93.07 94.16 93.58 Olefiant gas........................................ .20 .3.5 .20 .25 .49 .30 .15 Carbon monoxide ............................. .55 .41 .44 .45 .73 .55 .60 Carbon dioxide . ...... ....................... .20 .25 .23 .25 .26 .29 .30 Oxygen............................................. .85 .39 .35 .35 .42 .30 I .55 Nitrogen .......................................... 3.82 3.41 2.98 3.53 3.02 2.80 3.42 Hydrogen sulphide .......................... .15 .20 .21 .15 .15 .18 .20 
1oo.oo . 1oom 100m l.oo.oo 1oom 1oo.oo 1 1oo.oo 
N OTE.-The Fostoria gas was taken from the W atertanks wells; the Findlay gas from the six wells of the Findlay Gaslight Company; the St. Mary's gas from the Wilkins well; the Muncie (Ind.} gas from Wells Nos.1, 2, 3, 4 and 6; the Anderson gas from the McCul-lough well; the Kokomo gas from wells Nos. 1 and 2, and the Marion gas from well No.3. 
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An examination of the analyses given above will not only show that 
the composition of Trenton limestone gas from all parts of the field is 
practica.lIy the same, but its constancy is remarkable as well. Samples 
of this gas from wells varying in depth and pressure, and from the same 
well, taken at intervals of several weeks, have been analyzed with the 
same results. Not a single objectionable element is found in it, with the 
possible exception of thesma.lI percentage of hydrogen sulphide, and this 
is not really objectionable, from the fact that its odor discloses any leak­
age or dangerous aceumuiation of gas that may be in or about the 
premises. 
I have given the analyses of samples of gas from both Indiana and 
Ohio, and for the benefit of those interested in the natural gas industry 
who have not aceeSB to the reports of the Pennsylvania Geological Sur­
vey, I add a table in which the composition of a number of samples of 
Pennsylvania gas is given. These analyses were made by F. C. Phillips, 
Professor of Chemistry, Western University, Allegheny, Pa., and were 
published. in the Annual Report of the Pennsylvania Geological Survey, 
1886. 
COMPOSITION OF PENNSYLVANIA NATURAL GAS. (Phillips.) 
~ ICONSTITUENTS. ~ I ""§... 
::J " ;$ ~ 
Nitrogen ................ ., ••••......•..•..•..•.•................. I 9.06 9.41 I 4.51 2.02/ .~~~. 15.30 

Oarbon dioxide.......... ......... ....•.••. ............ ...... .30 .21 .05 .20 .41 .4A 

~~d,.:;~~:I!::::::::::::::::::::·.·:.::::::::::::::·.::::::::::::::::::1::::::.::::: :::::::::::·I····..:~· :::::::::::: :::::::::::: "i~~'~~' 
Oxygen .•... . •..... .•.......... ................................. trace trace trace trace traoe trace 

Sulphuretted hydrogen ........................................................ 
1 ............................................... 

Paraffin-..............•.......•..........•............•···.·.····I~I~:~I~~~~ 

The paraffins contained in the samples given above have the following 
composition by weight: 
.:; E
.$ .. .;:!:i
.. 
I 
.; ..M ,Q 0
..II Q ..
.. ~ " ~ 0,.Q " ~ " 00 I ~ 00 '" ;$ ~ " Ili 
Carbon ............................................................I'76.69 76.521 77.11 1 74.96 1 76~ I 76.68 
Hydrogen_......................................................1 23.31 23A8 22.891 25.04: 23.52 23.32 
100.00 --100:001100:00 lOO.OO jl00:00rIOO:OO 
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In the Pennsylvania gas it will be .observed that there is a notable 
variation in the proportion of the constituents of the gas from the 
different nelds. The amount of nitrogen varies between 2.02 per cent. 
and 15.30 per cent., and the paraffins between 84.26 per cent. and 97.70 
per cent. 
The proportion of carbon to hydrogen in the paraffins also varies, the 
Speechley gM being richest in carbon. Of sulphuretted hydrogen, a 
universal element of Trenton limestone gas, there is not a trace found in 
this gas. 
The principal constituent of natural gas is marsh gas or methane 
(CH,), .. type of a series of hydrocarbons, sometimes called the 
paraffin series. It burns in the air with a pale, almost non-luminous 
flame, and when mixed with oxygen explodes violently on the applica­
tion of a flame or the passage of an electric spark. Perfect combustion 
of methane requires about ten times its volume of air. This fact should 
be remembered by the consumer of natural gas, and arrangements should 
be made to admit the proper amount of air. In the consumption of gas, 
combustion will be incomplete and the power of the fuel lost in part if it 
is not mixed 'with air in the proper proportion. According to Prof. 
Phillips, marsh gas will be reduced to a liquid under a pressure of 2,700 
pounds per squ!!.re inch at 120 F., or 263 0 below zero F., under 
atmospheric preiSure. It will be observed that this is over eight times 
the pressure found in the most productive gas wells in this field. 
Hydrogen, a small per cent. of which is found in its free state in 
natural gas, is a co\orJe!s gas, and when pure has neither taste nor smell. 
It is combustible and the product of its combustion is water. It is 
14.44 times lighter than air and is very diffusible. 
0le6ant gll.8 or ethelene (OzH4 ) is a heavy carburetted hydrogen, 
produced when substances rich ill carbon and hydrogen are decomposed 
by dry distillation. It is 8. Cf.lorless gaB, having very little odor and can 
be condensed to a liquid. . 
Carbon monoxide (CO) is formed when a carbonllceous substance is 
burned in a stove or furnace in which the supply of air is not sufficient. 
It burns with a pale blue flame and is very poisonous when inhaled. 
Carbon dioxide (C0 2), the principal compound of carbon and oxygen, 
is a colorless gas and has a feeble odor. It is found in Dlany ni!*iral 
processes, is always present in the air and soil, and is a univet'8al product 
of/combustion alld decay. It is frequently found iu ohi well. ftnd mines 
and is largely the food of plant life. While it is not poisonous, animals 
die of sliffocation when compelled to breathe it. Carbon dioxide is 
heavier than air, and for the reason that it holds in combination all the 
oxygen p08sible, it is incombustible. Trenton limestone natural gas con­
taws but little more th&n .. trace of this gas. 
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Oxygen, a tasteless, inodorous, invisible gas, minute traces of which 
are found in Datural gas, is the most widely distributed gas known. It 
eombines with most of the other elements, resulting in the phenomenon 
of comhusti(}n. 
Nitrogen, It well known element of natural ga.s, constitutes aoout four­
ifths of the atmosphere. It does not support combustion and is a 
dilutent of marked influence, thereby reducing the calorific or heat 
producing power of the gas. Nitrogen is colorless, tasteless. without 
odor and somewhat lighter than air. It will not support breathing, 
animals hecominlJ quickly Ilufi'ocated in an a.tmoephere of this gas, not on 
account of its poisonous influence, but from a lack of oxygen. 
Hydrogen sulphide (H~S), known as sulpburetted hydrogen, is It color­
less gas. having a penetrating, disagreeable odor. It is formed by the 
decomposition of organic substances containing sulphur. or by the heating 
of th~ same, and is poiSOIlOUI when inhaled in large quantities for any 
length of time. Hydru)(en sulphide is combustibl~, and when mixed 
with one and one·half timf'@ its vulume of oxygen, will explode upon the 
application of a flame or the puaing of an electric spark. 
I have given above a brief description of tl1e chemiea.1 con~tituents of 
Trenton limestone gllS. If it serves to impress upon the CODsum~r the 
fact that this gaIleOU!! fuel contaius ..Iements of grea.t da.nger to life and 
property, in many ways and under many conditions, and thereby causes 
him to exercise a due amount of care, not only in supplying sH.fety devices 
and in the arrangement of burners and mixers, but in the use of gas in 
general, it will have served its purpose. 
FUEL VALUE OF NATURAL GAS. 
As I have said, the great value ot natural gas lies in its heating pnWl'r. 
It possesses many advantages over wopd and coal, both fur dom~stic and 
manufacturing purpose,. Whether it be cbeaper or not, it is more c·m­
venient, and for many kinds of manufacturing it is, on account of the 
superior quality of the manufactured product. pre-eminently the be8t fuel. 
In volume 6 of the Reports of the Ohio Geological Survey, Prot: Orton 
gives a comparison between the fuel value of Pittsburgh coal and Pitts· 
burgh and Findlay gas. The data used by Prof. Orton were prepared by 
Prof. Lesley, of t.he Pennsylvania Geographical Survey, Mr. S. A. Ford, 
chemist or the Edgar Steel Works, Pa., and Prof. C. V. Howard. In­
asmuch as Indiana and Findlay gas have practically the BRme compositiun, 
this comparison is germane, aud is given in this report. 
According to the statements referred to above, the theoretical value of 
1,000 cubic fee~ of Pittsburgh gaOl, weighing thirty-eight pounds avordu­
pois, is 210,069,604 heat uuits. The theor~tical value of thirty-eight 
pounds of pure carbon iii 139,398,869 heat unita. On the basis of these 
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figures, the heat units of 1,000 cubic feet of gas will be found to equal 
57.25 pounds of carbon; 67.97 pounds of coke; 54.40 pounds of bitum­
inous coal, or 58.40 pounds of anthracite coal. Now, according to these 
figures, if coke is worth $2.50 per ton, the fuel value of 1,000 cubic feet 
of Pittsburgh gas is 7.8 cents, and if Pittsburgh coal is worth $1.25 per 
ton, the fuel value of 1,000 cubic feet of Pittsburgh gas is 3.25 cents. 
One ton of Pittsburgh coal is theoretically equal to 36,764 cubic feet of 
Pittsburgh gas. 
The theoretical "(ralue of 1,000 feet of Findlay gas is 228,4l11,113 heat 
units, and'when Pittsburgh ooal is worth $1.25 per to~ the theoretical 
value of 1,000 feet of Findlay gas is 3.9 cents. One ton of Pittsburgh 
coal is theoretically equal to 31,085 cubic' feet of Findlay gas. 
In referring to the above comparieons, Prof. Orton says: "In the pre­
ceding calculations it will be observed that the theoretical values only are 
discussed. The practical advantage in the use of gas is much greater 
than the figures above given would lead one to suspect. In burning 
coal, a large part of the possible heat is lost in various ways. In burn­
ing gas there is a much greater economy of heat. Theoretically one 
pound of Pittsburgh coal is equal to 18i feet of Pittsburgh gas, but it 
has been determined by carefully conducted experiments that seven and 
one-half feet of gas are practically equal to one pound of coal. Findlay 
gas will give somewhat better results than this. Less than ,seven cubic 
feet of gas will do the work of one pound of Pittsburgh coal, or less 
than 14,000 cubic feet of gas are practically equal to one ton of Pitts­
burgh coal. Trenton limestone gas is thus seen to be one of tbe most 
valuable fuels known to man. The reckless use, and especially the 
wanton waste of it, are little more than a crime against the State."* 
What Prof. Orton' says regarding the Ohio gas field is equally appli­
cable to the Indiana field. Trenton limestone gas is without a doubt a 
very val~able fuel, and any effort to husband the supply shonld receive 
the hearty co-operation of every person interested in the natural gas in­
dustry. 
ORIGIN AND ACCUMULATION OF NATURAL GAS. 
Questions concerning the origin and accumulation of natural gas have 
been discussed for a number of years. Much has, been said and many 
theories advanced to account for this hydrocarbon. I will not attempt 
to discuss these, or to propose anything new on the subject. Our most 
eminent geologista and chemists have observed, experimented and theor­
ized on the subject, and I could add nothing new, even if I had the time 
and space at my command. I shall give briefly the views most com­
monly accepted by those who are seeking knowledge on the subject, and 
*Vol. 6, of the Repts. ofthe Ohio Geol. Survey. 1888, P. 138. 
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leave the discussion of them to that vast army of scientists who are 
spending their lives seeking the truth concerning the innumerable phe­
nomena that surround us. 
Those who desire an elaborate discussion of the subject will find it in 
volume 10, of the Reports of the Tenth Census, 1884; volume 6, of the 
Reports of the Ohio Geological Survey, 1888; in the Eighth and 
Eleventh Annual Reports of the United States Geological Survey, 1889­
90; and the Annual Report of the Geological Survey of Pennsylvania, 
1886. These reports have been consulted freely in the preparation of 
this report, and acknowledgment is hereby made to the authors of the 
various articles contained therein. 
The theories that hav~ been advanced to account for the origin 
of petroleum and n.ural gas, as well as the other members of the 
bitumen series contained in the eal'th's crust can be divided into two 
classes, viz., inorganic and organic. The advocates of the former class 
regard these hydrocarbons as a l'esult of the action of certain chemicals 
on mineral matter in the interior of the earth, while those of the latter 
class regard them is the result of the decomposition of organic matter 
contained in the rocks. Both of these were framed and have been ad­
vocated by eminent scientists. The inorganic theory has had but few 
friends among geologists. It was framed by chemists and chemists have 
been its chief advocates. The main objection to this theory is that it 
fails to take into consideration known conditions and characteristics of 
these products, as well as the geological facts invol ved, and for these and 
other reasons it has never received much consideration by the geologists 
of either continent. 
The organic theory is accepted by nearly every one that is giving the 
subject thought at present. According to it, petroleum and natural gas 
are the result of the decomposition of organic matter, stored in the rocks 
in which they are found or associated strata. This is the general con­
clusion to which nearly all agree, but the limitations that have been 
thrown around it, and the provisions that have been attached to it by 
those who are seeking to account for the origin and accumulation of these 
products have been many. In one instance limestone is counted the 
principal source of natural gas, and in another it is referred to bitumin­
ous shales. By some it is claimed that it is indigenous to the rocks in 
which it is found, and by others it is counted adventitious; or in other 
words, the advocates of the indigenous origin of natural gas contend that 
the decomposition was effected in the rocks in which the gas is found, 
while the advocates of the adventitious origin claim that the gas was . 
generated in the rocks iIi. which the organic matter was deposited, and 
has been carried by hydrostatic pressure t.O an overlying stratum that 
serves as a reservoir. In fact the views of leading geologists are so 
different in many respects that each may be said to constitute a different 
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theory, none of which is universally accepted, "and ~, as elsewhere. 
it is no doubt true that theorists are somewhat oppo-ed to one another, 
becau~e they respect!ully regard but one side of a subject which has Inore 
than one side." * 
As to the glmerai view given above, it has much to commend it and 
little to condemn it. The arguments in favor of it are both logical and 
conclusive. That petroleum and natural ~as are found and have their 
origin in the roeb of the earth's crust no one denies This being ad· 
mitted, the material from which they are j(enerated is l''lcated. The filet. 
that large amounts of animal and vegetable matter were deposited with 
the material that forms the sedimentary roeks, and that tbis organic· 
matter contains the elements of oil and gas is never questioned. Why 
should it be? Proof is abundant and accessiblElt to all. Who has not. 
been a witness to the decomposition of organic matter on the surface .. 
Then it is that the di~solution is perfect and completed quickly ; every­
atom nf the bodyexpept the mineral matter being resolved into gas, 
escapes into the air. The organic matter of the earth's crust was de­
posited under different conditions. There it was soon buritld under an 
accumulation of sediment which prevented both a perfect and a rapid 
decomposition. The fact that the disintegration was very slow in some 
of the formations is witnessed by the large numb,·r of fossils contained 
therein. But whether the decomposition WIl"S rapid, allowing the re~ult­
ing products to f'scapein to the atmosphere; or whether (on Mcount of the 
accumulated overlying deposits of sediment excluding the air, ami the 
proper condition of temperature) this process of decom po~ition and the con­
sequent evollltion of gas has continued for centuries, and will continue as 
lonl! as undecomposed organic matter remains in the rocks, th" result is 
practically the ~ame, except, in the one case the gas is lost in the atmos­
phere, and in the other, uuder certain conditions neeessary to g-as 
accumula.tiun, it remaius imprisoned in the rocks until it i.. S!;It free hy 
the drill. 
In consideration of the results of the experience and observa.tion of 
those who have had abundant opportunities for both, I think that it is 
reasonable to cfmclude that petroleum and natural gas have their origin 
through the de('ompositioD of' organic matter contained in the roeks. In 
regard to the various limitations that have been placeo 3gRinst the ahove 
conclusions, I think that I am safe in saying that a majority of them are 
true. I am aware. that the fact that some of these views are opposed w­
each other; renders this statement seemingly inconsistent, but we must 
rememher that this difference in the views of different theorists is largely 
due to the difference in location. In Indiana the Trenton liml'stone is 
the source of' large deposits. of natural gas, while in Pennsylvania the· 
"Orton. Eighth Annual Rapt. U.S. Geol. Survey, 1889. 
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'Supplies are derived from the Devonian shales. Natural gas stored in 
the limestone is certainly indigenous, while that stored in sandstone is 
adventitious and can be referred to the underlying shales; and in like 
mannElr it is possible to dispose of many of the theories that have been 
.advanced. They have a local application only. 
An examination of the geologic and geographic distribution of natural 
gas will reveal the fact that while it is found in' nearly every country 
and geologic formation, it has been in the Trenton limestone of Indiana, 
the Berea grit and Trenton limestone of Ohio, and the Devonian, Car-' 
boniferous and Catskill ilandstoIWs of Pennsylvania that the commercia11y 
valuable deposits have been found .. It is evident from the above that 
however important IlOUrC6 is to the accumulation of gas or oil, it is not the 
only condition. necessary. • 
A careful e~amination of anyone of the gas fields mentioned above, 
and a study of the conditions surrounding it will disclose the fact that 
there are a number of other conditions that are necessary to gas accu­
mulation, and an examination of other fields wil1 show the same tacts. 
They are universal. These conditions named in the usual order are 
Bource, reservoir and cover, In the Indiana gas field the Trenton lime­
.stone is both the source and the 'reservoir. This formation is one of the 
most widespread formations on the continent. It underlies the entire 
State and approach~s nearest the surface at Lawrenceburg, in the south­
·ea,stern corner of the State, where it can be found at a depth of 349 feet. 
While it is true that the Trenton limestone is a universal formation in 
this State, and is a reservoir for natural gas and oil, it is equally true 
that these products occupy but a limited strata of this limestone and a 
comparatively small area of the State. The cause of this is found in the 
textural and structural conditions of the gas~prorlucing rock. Trenton 
limestone is seldom a gas rock below sixty feet from the upper surface, 
the gas producing stratum ranging from five to twenty feet thiek . 
.observation and the analysis of this rock show that its productiveness is 
-due to its porosity. Wherever the TrentOlt limestone is a gas or oil 
'rock, it is alwaYR substantially a pure dolomite; highly crystalline and of 
a sufficient porosity to contain ltlrge quantities of t.hese hydrocarbons. 
Its storage capacity is much greater than that of sandstones Ou Iside of 
the gas area the conditions are different. There the limestone i~ nearly 
:pure and non-porous. The dolomitic change has not taken place. 
From the ab·lve it is plain that the porosity of the Trenton limestone is 
due to its chemical compositiun, or at least connected with it. In the oil 
and ga8 area this limestone has been transtormed in its upper beds; the 
earbonate of lime giving way in part to carbonate of magnesia. 
While it is true that oil and gas deposits are confined to a porous 
lime!ltone, it is also true that thill limt'stone is not always a productive 
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glUl or oil rock. There are other causes. besides the lack of a porous rock 
to serve lUI a reservoir that ma.y render limestones unproductive. 
Of the necessary conditions for gas production, one of great import­
ance is the reservoir cover. The accumulation of large deposits of gas 
would be impossible if the reservoir WIUI not protected by a practically 
impe!Vious cover. ~ Indiana the Utica shale Serves this purpose. 
Though this formation does not come to the surface in this State, its com· 
position and character are well known. It is impervious to water and 
gas, and forms a perfect cover for the Trenton limestone. 
As has been incidentally mentioned, all the conditions necessary to glUl 
yield have Dot been given. In order that petroleum and gas may 
accumulate in valuable quantities it is not only necessary that a rock, 
the formation of which is suited "to the storage of these pr&ducts, be 
present and that it be covered with an impervious roof, but it is equally 
necessary that the rock containing these hydrocarbons possess a struc­
tural relief sufficiently elevated to allow the various substances occupying 
the reservoir to arrange th~mselves in the order of their specific gravity. 
that is, the water, the oil (if any) and the gas on top. The required 
elevation of tht> relief is relative ",nd not necessarily absolute. The 
productiveness of the reservoir seems to depend upon its elevation lUI 
related to the adjoining territory. The Oincinnati arch meets this 
requirement in the Indiana field. Its boundaries and structural 
peculiarities have been practically defined from the records of' a number 
of wells drilled in the territory which it occupies. 
In Indiana this arch is a low, broad elevation that crosses the eastern 
boundary of the State between Lawrenceburg and Liberty and extends 
in a northwestern direction across the State. Its surface is very uneven 
in places. consisting of numerous small ridges or folds, with. occasional 
spurs extending at various angles from the main elevation. 
A series of maps, prepared by E. P. Oubberly, President ofVincennes 
University, and designed to show "Indiana's structural features as 
revealed by the drill," * illustrates the surface of the Trenton limestone 
very plainly. 
The presence of this arch supplies one of the very necessary conditions 
for gas yield in this State, for the reason that it acts as a trap in which 
the gas accumulates. This arch or dome usually contains a number of 
substances arranged in the order of their specific gravity, the gas being 
held at the top under an enormous pressure, duE' to the weight of a 
column of water back of it. The Trenton limestone which comes to the 
surface in New Yo~k and Pennsylvania on the eaat, Iowa and Wisconsin 
on the west, Kentucky on the south and Michigan on the north, forms a 
" .. Eighteenth Ann. Rept. of the Dept. of Geol. and Nat. Resources of the State of 
Indiana," 1894. 
R E P O R T  O F  S T A T E  N A T U R A L  G A S  S U P E R V I S O R .  3 8 5  
l a r g e  b a s i n  i n  w h i c h  t h e  C i n c i n n a t i  A r c h  i s  l o c a t e d .  T h e  w a t e r  e n t e r -
i n g  a t  i t s  o u t c r o p s  f l o w s  t o w a r d s  i t s  c e n t e r  a n d  r i s e s  i n  t h e  d o m e  o r  a r c h ,  
d r i v i n g  t h e  g a s  a n d  o i l  ( i f  a n y )  b e f o r e  i t  u n t i l  t h e  r e s i s t a n c e  o f  t h e s e  
p r o d u c t s  i s  e q u a l  t o  t h e  w e i g h t  o f  t h e  c o l u m n  o f  w a t e r .  T h e  c a u s e  o f  
t h e  p r e s s u r e  o f  g a s  i s  p l a i n .  I t  i s  t h e  s a m e  a s  t h a t  w h i c h  c a u s e s  t h e  
w a t e r  t o  f l o w  f r o m  a r t e s i a n  w e l l s .  
G A S  P R E S S U R E  A N D  M E A S U R E M E N T .  
R o c k  p r e s s u r e  i n  g a s  w e l l s  i s  t h e  p r e s s u r e  e x e r t e d  b y  t h e  g a s  w h e n  
c o n f i n e d  w i t h i n  t h e  w e l l .  A  v i g o r o u s  w e l l ,  t h e  f l o w  o f  w h i c h  i s  n o t  r e -
t a r d e d  i n  a n y  m a n n e r ,  w i l l  r e a c h  i t s  m a x i m u m  r o c k  p r e s s u r e  a l m o s t  i n -
s t a n t l y ,  w h i l e  w e l l i l  o f  f e e b l e  f l o w  s o m e t i m e s  r e q u i r e  h o u r s .  T h e  o p e n  
f l o w  p r e s s u r e  o f  g a s  i s  t b e  p r e s s u r e  t h a t  i t  s h o w s  w h e n  i t  i s  a l l o w e d  t o  
f l o w  f r e e l y  i n t o  t h e  a i r .  T o  o b t a i n  t h e  r o c k  p r e s s u r e  o f  a  w e l l ,  a n  o r d i -
n a r y  h i g h  p r e s s u r e  s t e a m  g a u g e  c a n  b e  u s e d ,  w h i l e  t o  o b t a i n  t h e  o p e n  
p r e s s u r e  i t  i s  f r e q u e n t l y  n e c e s s a r y  t o  u s e  a  w a t e r  g a u g e ,  e s p e c i a l l y  i f  t h e  
v o l u m e  o f  f l o w  i s  m e a s u r e d  f r o m  t h e  c a s i n g .  
T h e  a m o u n t  o f  g a s  i n  c u b i c  f e e t  t h a t  a  w e l l  d i s c h a r g e s  i n  a  g i v e n  t i m e  
c a n  b e  a s c e r t a i n e d  f r o m  t h e  o p e n  f l o w  p r e s s u r e .  T h e  m e t h o d  i n  g e n e r a l  
u s e  i s  o n e  d e v i s e d  a n d  g i v e n  t o  t h e  p u b l i c  b y  P r o f .  S .  W .  R o b i n s o n ,  o f  
t h e  O h i o  S t a t e  U n i v e r s i t y .  T h i s  m e t h o d ,  w h i c h  i s  a n  a p p l i c a t i o n  o f  
P i t o t ' s  t u b e ,  i s  e a s y  t o  a p p l y ,  a n d  b y  i t  t h e  s t r o n g e s t  w e l l  c a n  b e  
m e a s u r e d .  T o  a v o i d  e r r o r  i t  i s  n e c e s s a r y  t o  e x e r c i s e  g r e a t  c a r e  i n  t h e  
m e a s u r e m e n t  o f  g a s  w e l l s .  A  v e r y  s i m p l e  a n d  c o n v e n i e n t  a p p a r a t u s  i s  
a  s m a l l  t h i n - w a l l e d  t u b e ,  b e n t  r i g h t  a n g l e d  o r  w i t h  a n  e l b o w .  T h e  o p e n  
m o u t h  o f  t h i s  t u b e ,  t o  o b t a i n  r e l i a b l e  r e s u l t s ,  s h o u l d  b e  f i l e d  s q u a r e  a n d  
r e a m e d  o u t  i n s i d e  t o  a  n e a r l y  s h a r p  e d g e .  T h e  j o i n t s  a n d  c o n n e c t i o n  
w i t h  t h e  g a u g e  s h o u l d  b e  a i r  t i g h t .  T h e  o p e n  m o u t h  o f  t h e  a p p a r a t u s  
s h o u l d  b e  h e l d  i n  t h e  c u r r e n t  o f  g a s  a t  t h e  w e l l  h e a d ,  a n d  t h e  g a u g e  
s h o u l d  b e  h e l d  i n  t h e  s a m e  p o s i t i o n  a s  w h e n  l a s t  t e s t e d .  U s u a l l y  t h e  
P i t o t  t u b e  i s  h e l d  e v e n  w i t h  t h e  t o p  o f  t h e  w e l l  t u b i n g ,  a n d  i n  t h e  c e n t e r  
o f  t h e  o r i f i c e  f r o m  w h i c h  t h e  g a s  i s  d i s c h a r g e d .  T h i s  w i l l  n o t  g i v e  r e -
l i a b l e  r e s u l t s .  N u m e r o u s  e x p e r i m e n t s  h a v e  p r o v e n  b e y o n d  a  d o u b t  t h a t  
t h e  v e l o c i t y  o f  t h e  g a s  v a r i e s  a t  d i f f e r e n t  p o i n t s  b e t w e e n  t h e  c e n t e r  a n d  
t h e  s i d e s  o f  t h e  o r i f i c e .  
D r .  P h i n n e y ,  o f  M u n c i e ,  I n d . ,  i n  h i s  m o n o g r a p h  o n  " T h e  N a t u r a l  
G a s  F i e l d  o f  I n d i a n a , " *  r e p o r t e d  a  n u m b e r  o f  t e s t s  m a d e  b y  M r .  W i l l i a m  
M o o r e ,  o f  K o k o m o ,  t o  a s c e r t a i n  t h e  v a r i a t i o n  i n  t h e  v e l o c i t y  o f  g a s  
e s c a p i n g  f r o m  a n  o p e n  p i p e  a t  t h e  d i f f e r e n t  p o i n t s  b e t w e e n  t h e  c e n t e r  
a n d  s i d e s  o f  t h e  p i p e .  F o r  t h e  b e n e f i t .  o f  t h o s e  w h o  h a v e  n o t  a c c e s s  t o  
t h i s  r e p o r t ,  t h e  r e s u l t s  o f  t h e s e  t e s t s  a r e  g i v e n  b e l o w :  
' ' ' E i g h t h  A n n .  R e p t .  o f  t h e  U . S .  G e o l .  S u r v e y ,  1 8 8 6 .  
2 5 - G E O L O G Y .  
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Flow I Velocity I Pressure, per Capacity. 
Pounds. Second, Feet. 
PART O.F ESCAPE PIPE. 
10% 1,293 5,482,944 
lOX 1,282 5,436,228 
9Y. 1,226 5,198,860 8 1,139 4,829,9411 6Y. 1,049 4,444,076 5~ 914 3,875,827 
Center ............................................................. . One-fifth distance from center to side ............. . Two-fifths distance from center to side ......... . Three-fifths distance from center to side ....... . Four-fifths distance from center to side .......... . Side of escape pipe .......................................... . 
Reliable results are obtained only when the average velocity of flow 
is ascertained. In order to obtain this the tube should be held at about 
the first fourth of the diameter of the well tubing from the center, and if 
at the center the registered pressure should be multiplied by . 97. Prof. 
Robinson's method of measuring the volume of flow of natural gas is 
fully explained in Volume 6, of the Reports of the State Geological Sur-
vey of Ohio, 1888; also in a small pamphlet published by him. 
THE INDIANA NA'J'URAL GAS FIELD. 
The Indiana natural gas field is in the eastern central part of the State 
and occupies the following counties in whole or in part, viz. : Blackford, 
Decatur, Delaware, Grant, Hamilton, ·Hancock, Henry, Howard, Jay, 
Madison, Miami, Marion, Rush, Shelby, Tipton, vVabash and Wayne. 
Within the counties named above a number of small areas of barren ter-
ritory have been found, territory in which the Trenton limestone is very 
hard and wanting in that condition of porosity that is necessary to gas 
yield. In some instances only a very small portion of the county is in 
the gas area, the remainder being barren, either for the want of the 
proper textural conditions or the necessary elevtttion of the porous stratum 
of the limestone. The map that acc·Jmp·-tnies this report gives the locar 
tion of the main gas field; that is, the territory that has produced gas in 
commercially valuable quantities at any time during the history of this 
field. Owing to the encroachment of salt water, the gas producing terri-
tory is becoming smaller. This will continue until finally the salt water 
will possess the entire reservoir in which the gas is now stored. The 
. main gas field contains an approximate area of 2,500 ~quare miles. 
Although wells have been drilled fur gas in a number of counties out-
side of tbe gas belt, the resultR have not been satisfactory. In some 
instances a moderately stron~ flow of gas was found, hut it was usually 
derived from other horizons than the Trenton limestone, and was soon 
exhausted. When it be ·arne known that within the Trenton limestone 
in Indiana large quantities of high-pressure gas were stored, companies 
were organized for the purpose of exploration in many towns and cities 
of the State, and as a result many deep wells have been drilled. From 
an economic point of view, much labor and capital were lost by these 
prospectors, but as a recompense in part for this loss the records of the· 
! 
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wells have furnished a large amount of information regarding the geologi-
cal structure of the State. The data thus obtained has not only helped to 
solve the questions concerning the accumulation and distribution of gas, 
but it has added much information to the geological history of the State. 
The surface of Indiana is a broad plain interrupted by the valleys of 
the water courses; its elevations varying from 378 feet in Vanuerburgh 
county to 1,225 feet in Randolph county. A section of the rock forma-
tions of the gas fields as revealed by)he drill shows that the great mass 
of rocks are limestones and shales. A description of the entire series is 
interesting and those who are seeking knowledge on the subject will find 
the records of all the deep wells that have been reported and a descrip-
tion of the rock forma1ions of the State in the annual reports previously 
issued by the State Geologist. 
Previous to the drilling of deep wells in Indiana for gas and oil but little 
was known of the thicknes~ of the drift. The records from these wells have 
not only given us the vertical range of this formation in nearly every 
part of the State, but in addition we have obtained data that enables us 
to trace the history of this deposit. The thickness of the drift relates to 
natural gas only in so fiu as it serves to show the character of the surface 
of the adjacent rock formation. Small pockets of gas are occasionally 
found in it, but they seldom prove valuable, never indicating gas in the 
rock beneath, and are soon exhausted. The vast deposit of drift that 
covers the surface rocks of the entire State varies in thickness from 
nothing, or a few inches, to 500 feet. It is composed of clay, sand, 
gravel an<l boulders, with occasional remains of vegetable life, aud in 
many places shows that it has been assorted by the action of water. 
TRENTON LIMESTONE. 
The Trenton lime.tone: on account of its being the reservoir for nat-
ural gas and oil in Indiana, is the most important formation in the geologic 
scale. It bas a wide range, outcropping in the adjoining Stat~s, and 
throughout this gas field is near 500 feet thick. As has been noted in 
another section of this report, the upper stratum of this limestone is a 
dolomite; that is, a limE>stone in which a chemical change has taken 
place; in which the carbonate of lime has been partly replaced by car-
bonate of magnesia. The result of the change is a porous rock suited to 
the accumulation of large quantities of gas The relief of the Trenton 
lim('stone iH its most importaut feature in this State. This, in the form of 
a low, broad arch, enters the State at the southeast corner at a depth of 
349 feet, !58 feet above sea level, and with a gradual descent, continues 
in a northeastern direction across the State. The dip of the rock is more 
rapid to the northeast and southwest. The surface of the ridge, or arch, 
as it is called, is gently undulating, with occasional domes and transverse 
ridges. The following table will supplement what has been said regard-
-----
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ing the thickness of the drift, and the surface of the Trenton limestone. 
A careful study of it will reveal the structural peculiarities of the Cin­
cinnati arch. 
Tables showing the thickness of the drift, the d~pth of the Trenton 
limestone and its altitude with reference to sea Jevel. For much of the 
data in this table, acknowledgments are due Dr. A. J. Phinney, Prof. 
E. P. Cubberley. and the Principals and Superintendents of Schools who 
have rendered me aid in this work. 
Altitude of 
Trenton. 
I 

COUNTY. TOWN. 
Adams.. ........... ................ .... Decatur ..................... ............... 39 1,020 223 

Allen ................................... Fort Wayne.................... ......... 110 1,437 650 

Bartholomew ........................ Columbus ................................. 26 955 311 

Blackford ............................. Hartford City........................... 82 935 40 

Blackford ... , ......................... Montpelier.............. ·................. 17 958 110 

Boone ................................... Lebanon ................................... 210 1,518 302 

Cass ....................................... Galveston................................. 40 920 130(1)

Clinton ................................. Frankfort ................................ 278 1,060 227 

Dearborn .•.... ........................ Lawrenceburg ........ ................ . 139 349 158 .......... .. 

Decatur............................... Greensburg ............................. 10 920 22 ........... . 
1 

Dekalb ............ : .................... Auburn ...... ..... ..................... 282 1,941 ............ 1,069
1 

878 67 .......... .. 

890 5 .......... .. 

1,815 ... ........ 1,0'26 

705 117 .......... ..
E:~~t{i]::~i;i;/;;~;~;~~~;;:ii[:~~\i:1 ff1~~i~~~~/-2·{·;{/-2/~;;::~;): ::::::~~: 550 174 ........... . 

I ton ............. ....... ............... Rochester .................. . ....... ...... 248 531
1,~Grant .................................... :Fllirmount.................. ............ 38 41 

Grant .................................... Marion........ ...... ...... ......... ......... 70 877 67 

Hamilton ........... ... ............ Arcadia .......................... ......... 130 960 93 

Hamilton ............................. Noblesville ............ 140 844 76 

Hancock................................ Greenfield ............................... 215 985 54 

Henry.............. .. ...... ............ :New CasUe .. · ...... ;.......... ........... 500 876 117 .......... .. 

948 85 .......... . 
~~~r:rd.::::::::·:::::::::::·::::::::::: ti~~;:::~~.::::::.:::::::::::::::::::::::::: 1~~ 94~ 87 

Huntington ......................... Huntington .............................. 2 995 255 

Jackson .............................. Seymonr ................ :.................. 72 1,100 472 

J ",sper .... .... ..... ............ ......... Rensselaer ........ ........ ............... 30 910 158 

Jay........................ ............... Portland.. ................................ 58 990 68 

Jay ....................................... Red Key.................................. 72 930 ............ 90 

Jay ...................................... Dunkirk ................................... 60 930 39 ........... 

Jennings .............................. North Vernon .......................... 11 980 253 

Madison .......................... ...... Alexandria ......... ......... ............ 20 607 ........... 40 

Madison ................................ Anderson ......... ........................ 114 814 66 ........... . 

Madison ............................. Elwood.. ·............................. ..... 108 924 66 

............... ............ Indianapolis............................ 118 900 179 

.......................... Amboy...................................... S5 907 100(?} 

.......................... Crawfordsville.... ·..................... 140 1,439 664 

............................. Martinsville .. ·...... · ..r··........·.. . 85 1,397 730 

... .......................... Kentland ................................. 100 1,(l6O 379 

Rockville ................................. 96 2,100 
 1,~Valparaiso........... ........ 125 1,300

Francesville .. .................... 8 885 200 

Farmland................................. 55 985 

Ridgeville ................................ 3D 981 

Winchester .............................. 147 1,050 42 

South Bend ........................ ...... 160 855
1,~Shelbyville .. .-................... ...... 48 79 

997 129
W~t':.~b:::::::::.....::::::·:::::::::::: I!;'Po:t;':i;;;·.::::::::::::::::::::::::::::: ~ 900 ............ 6 

Wayne........ ............ ............... Richmond.. ............................ 5 695 79 ........... . 

Wayne.................................. Cambridge City........................ 96 767 174 .......... .. 

Wells ..... .............................. Bluffton ........ .......................... iiI 1,075 338 

White .................................. Monticello ................................ 205 1.010 338 

Whitley................................. Columbia City.......................... 224 1,369 525 
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This high. lying area of the Trenton limestone in Indiana furnishes the 
reservoir for the supply of natural gas. The highest portion of the arch 
or incline is not a reservoir, for the reason that it does not possess the 
proper textural condition. It may be said that natural gas in Indiana is 
stored in the slope of an incline, and that the textural condition of the 
rock above the reservoir prevents it from escaping at the outcrop. 
Around the productive gas area is found the salt water that has accum­
ulated in the porous rock. Being caught at the oU5crop of the forma­
tion, it has flowed down the incline and occupies the lower portion of the 
porous rock, the gas, oil and salt water occupying a common reservoir. 
The salt water is the foroe back of the gas, and when this hydrocarbon 
is exhausted it will fill the reservoir. Around this gas field is a line be­
low which salt water is always found. As the supply of gas diminishes, 
the salt water horizon advances to~ard the 'highest point in the reser­
voir. There is a constant warfare between the ~alt water ,and the gas for 
the possession of the reservoir. The height to which the salt water rises 
in different fields depends upon the elevation of the source of the water 
and the reservoir. In this field it is found at a depth of less than 100 
feet below sea level, and the upper limit of productive rock will not ex­
ceed 90 feet above sea level. It is probable that the total range of pro­
ductive rock will not exceed 160 feet, 
Salt water is the most dangerous and difficult element with which gas 
companies and owners of gas wells' have to contend. They reali;e this, 
and are doing all in their power to thwart its progrilss. While it is true 
that as the supply of gas diminishes the water rises higher in the reser­
voir, hermetically sealing all wells in which the pressure of the gas is not 
strong enough to hold the water back or raise it to the surface, and that 
the ultimate result is known and certain, it is also true that much can be 
done to check its progress, thereby extending the life of the present sup­
ply. Great ~are should be exercised in drilling new wells, in order that 
the productive rock may be penetrated without molesting the salt water. 
Wells showing signs of water can be made to yield gas for a considerable 
time with proper care. Like any other class of property, gas wells need 
. constant attention. 
There is scarcely a resident of this State that is not familiar with the 
early history of the Indiana gas field. The fact that Trenton limestone, 
a universal formation in this State, contained a vast store of this gaseous 
fuel, awakened an interest that had no't been known. Wherever a suffi­
cient amount of money could be raised to put down a well, the drill was 
started on its journey. Before the gas field was located with any degree 
of accuracy, vast !'Ums of money were expended by individuals and gas 
companies. Some were rewarded, but many were doomed to disappoint­
ment. Soon the gas field was located, and the success of the drill was 
seldom questioned. 
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The Indiana field soon attracted the attention of manufacturers who 
knew the advantages that nlltural gas pOI'Bessed over ot.her fuels. In a 
short time the manufacturing interests of the glls belt had increased won­
derfully, millions of dollare being iuvested in this indut!try Tho villages 
and towns have experienced R phenomenal growth, Rnd the wealth of 
that portion of the Stale hilS increased many filld. 
In 1880 there were seven States that manufactured more glass than 
did Indiana; in 1890 there were but three. The value of the glass pro­
duct in 1880 WIlS 8790,781; in 1890 it was $2,995,409, being nearly a 
four-fold increase. Iu 1880 there were tour gla~s manufactorie~, valued 
at 81,442,000 and employing 862 person~. In 1890 the number of fac­
torit's had increased to 21; the capital invested to $H,fi56,fl63, and the 
number of employes to 3,089. The growth of the ir..n and steel indus­
try h8s been equally rapid. In 1880 there were nine establishments, 
valued at $1,820,000, snd employing 1,740 persons, who received $810,­
000 IInnually in wage... In 18HO there were 13 establishments valued at 
$3,888,254 aud employing 2,644 persous. who received anuually $1,215,­
702 in wages. 
From the above it will be seen that the growth of the manuflwturing 
industries of the Indiana gas field during its early history WIlS phenom­
enal, but a comparison of its condition in 1890 with 1895 will show a 
growth even more rapid. There were near 50 glass factories in operati.on 
January 1, 1895, the value of which was not far from $5,000,000. Itre­
quires 7 ,000 employes to operate these factories, and the annual pay-roll 
amount!! to $;3,000,000. 
The stalistics given above show, in a measure, the growth of t~e glass 
and iron industries since the discovery of natural gas_ While this gas­
eous fuel is peculiarly adapted to certain linfs of manufacturing, it pos­
sesses advautages over WOrld and coal that are recognizt'd by the manufac­
turers of all classes of products, and the resnlt is that nearly every class 
of manufacturing is represented in the Indiana gas field. 
The history of one gas field is practically the history of all. Of course 
each field has its own peculiar Iimitatioll!!. The supply of one field may 
outlast that of another, but at hest they last but a compll.ratively short 
time. There was a time ill the history of the Indiana field when the only 
proof of the above was theoretical. Now we have had the practical dem­
onstration. In 1884 natural gas was discovered in the Trenton limestone 
in Ohio. The supply seemed iueibauslible, and with that idea in mind 
it was exhausted. The history of that field is practically finished, and 
the life ()f the Illdiana field will be shorter on that accouut, for the pipe 
lines now constructed transport a large amount of gal'! to Ohio, and will 
probably continue to do so nntil this field is exhausted . 
.That miIliolls of cubic feet of gas have been wasted, either by allowing 
it to escape into the air or hy burning it to show its abundance, no one 
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will deny. The causes that have led to this wanton waste that has con­
tinued for years are numerous. It is oot worth the while to enumerate lilt' 
discuss them here. Weare more interested in the effect than the cause. 
CONPITION OF THE FIELD. 
Manufacturers, gas companies and private consumers are alike inter­
ested in the preeent condi~ion of the gas field. It takes no argument to 
convince them that gas is failing, and in view of the advantages tbat are 
being derived from the use of this fuel, the decline of the rock pressure, 
the encroachment of the salt water and the increased consumption from 
year to year are, on account of their relation to the future supply, ques­
tions of great importance. The original rock pressure was 325 pounds 
to th61 square inch. This pressure was practioally uniform throughout 
the field. Some wells showed the maximum pressure instantly, while 
otbers required hours. When a wen is closed it forms a part of' the gas 
reservoir, and its pressure will reach the maximum pressure of the im­
mediate neighborhood if allowed to remain closed long enough. The 
large draught that has been made upon the Indiana field since its dis­
covery has materialJy reduced the rock pressure. It is admitted by all, 
I believe, that any material reduction in the rock pressure of a glls field 
indicates a diminution in the supply. 
A comparative statement, giving the rock pressure of a number of 
wells located in different parts of the field, and taken at intervals of six 
months or a year, would show the rate of decrease and would be interest­
ing to all who are interested in the natural gas industry. Unfortunately 
the data is not at ha.nd from which a statement covering the entire field 
can be made. A record of tbe pressure of a number of wells 10cated in 
different sections of the gas field is given below. They were tested dur­
ing the summer of 11:195, and, unless otherwise stated, are located in or 
near the city named. . 
The record giv~n was obtained principally from new wells and is the 
maximum pressure of that section of the field; 
flOCK PRESSURE OF THE INDIANA NATURAL GAS FIKI,D, ] 895. 
. Pounds
Blackford County- Pr<88ure, 
Hartford City, , . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . 270 
Delaware County-
Muncie, one mile north of town. .... .... .... .. .... .... .... . . . ... .... 200 
Mnncie, three miles north of town.... .... .... .. ...... ...... .... .... 250 
Royerton . . . . . . . . . . . . . . . . . . . . . .. ................................. 250 

Daleville, one mile west of town. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 225 
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Pound.Gran t County- PrealfUre. 
Marion, three miles southwest of town. .... .... .. .... .... .•.. .... .... 255 

Marion, three miles southeast of town. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 260 

Jonesboro. .... .... .... ...... .... .... .. .... .... .... •..• .... .... .... 270 

Gas City . • • . . . . . • . . . . . . . . . . . . . . . . . • . . . • . . . . . •. . . . . . . . . . • . . • . . . • . . . 270 

Swayzee .... . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . 250 

Hamilton County-

Noblesville, two miles north of town...... ....•. .... ......•. .... .... 200 

Arcadia, six miles east of toWn. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230 

Olio. .•........................... •.....•....... ..•. .............. 200 

Hancock County-

Greenfield, three miles north of town. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 210 

Henry County-

Middletown, three miles north of town .................. . . . . . . . . • . . . 220 

Howard County-

Fairfield. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . 240 

Greentown. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 255 

Guy.............................................................. 255 

Jackson Township...................... ........................... 250 

, Jay County·-

Camden ......... '" .... .... .... .... .... .... ........ .... .... ...... 150 

Dunkirk. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225 

Red Key, four miles soutwest of town. . . .. . . .. . . . . .. . .. . . . .. . . .. .. . . 250 

Madison County-

Alexandria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255 

Anderson, four miles east of town. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230 

Elwood........................................................... 255 

Frankton, four miles south of town .................. , . . . . .. .. . . .. . . 245 

Chesterfield, three miles north of town. . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . 235 

Orestes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 255 

Lapel....................................................... ..... 220 

Perkinsville ...................................................... 230 

Pendleton. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225 

Rush County-

Carthage ................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 150 

Tipton County- . 

Prairie Township .................................... " .... .... .... 205 

"Vild'Cat Township .....,... .. .... ...... .. .... .... ........ .... .... .. 250 

Hobbs ................................•........................... 250 

The difference in the pressure of wells in different sections of the field 

is mainly due to the difference in the texture of the Tren'ton limestone 

and to consumption. If all the wells in the field were closed, there is 

little doubt but that the preBBure would be uniform throughout the entire 

field. The initial rock pressure of the Indiana gas territory was 325 

pounds. The average rook pressure of the gas producing portion of the 

original gas area at present is about 280 pounds; a decrease of 95 pounds. 

There is little doubt but that the preBBure of the field will decrease more 

rapidly in the future than it has in the past. 
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The supply ef gas is diminished by waste and consumption, and while 
the amount wasted is growing less, the annual consumption Is increasing. 
New pipe-lines are being constructed. The field pressure is being re-
enforc€ild with pumps and extra inducements are offered to consumers. Fac-
tories continue to locate in the gas territory. Some of the largest factor-
ies in the gas belt have been built this year. Because of the increased 
manufacturing interests, the population of many of the towns is increas-
ing rapidly. This all means an increased consumption of gas. 
Much has been said of the amount of gas wasted as well as the manner 
of its use. This is well, for it is a subject that needs attention. That 
much gas has been wasted in the past, and that it is being wasted in some 
parts of the field at present, no one will deny. The questions are: how 
is it wasted and what is the remedy? 
But few of the gas plants constructed in the early history of the gas 
field were planned or " put in" by practical gas engineers. This is 
especially true of the plants in the small towns and the country. More 
than this, many of the plants were constructed hurriedly and during the 
winte; season, and in some cases inferior piping and fittings were used. 
The result of all this is, that many plants are very imperfect in both plan 
and construction. Wells in which the packers were not properly ad-
justed; piping too small for the work to be done; worn out regulators 
that were too small when in repair to properly regulate the pressure of 
the necessary amount of gas, are frequently found. While conditions 
such as are stated above have existed and do exist to some extent at 
present, I am glad to say that a large number of plants have been so 
thoroughly repaired during the past year that they are practically new; 
being much better than when first constructed, from the fact that the re-
construction has be!Jn made with reference to the work to be done. 
Larger regulators and piping have been used; the necesEary high-lines 
and reducing stations have been added, and if satisfactory service is not 
given this winter, the fault will not be with the gas plant. With but 
few exceptions, the gas companies of the State are better prepared to 
give satisfactory service this winter than at any time during the history 
of the field. I do not mean by this that the supply of gas is more 
abundant. but the facilities to transport and distribute it are much better 
than they were one year ago. True, there are a few gas companies in 
the outer zone of the gas field that will not be able to give good service 
this winter. These towns are fortunate if they are near a pipe· line. 
The small pipe lines referred to above, and in a few instances larger 
pipe lines, have, on account of imperfect fittings and the lack of care, 
been the source of much waste. It requires perfect joints, gates, valves, 
etc., to confine gas at well pressure, and the most perfect joint will, from 
the effect of the contraction and expansion of the pipes, caused l)y the 
variations in temperature, become defective, and a very small leak 
394 REPORT OF STA.TE GEOLOGU!!T. 
will cause much waste if allowed to continue. The remedy for this 
source of waste is plain. Some of the larger pipe.line companies keep 
men who~e sole duty it is to detect and repair leaks in the small tributary 
lines that thread the gas territory in every direction. These lines should 
be gone over and repaired at least once a month. The only safe plan is 
to keep a watch over every avenue of waste. The very few Jarge pipe 
lines that have caused trouble in the past have bel'n so thoroughly re­
paired during the past summer that it is not probable that they will cause 
any more trouble. 
Another c~use of waste is the crude mixers and burners used by bQth 
manufacturers and private consumers. I am satie6ed that, with scien­
tific burnere and mixers adjusted to the gas pressure, a~ equal amount of 
heat couid be produced with one-half the amount of gas used in many 
cases. The full power of natural gas is not realized unless it is mixed 
with air. As to the proper proportion of air to gas there is a difference 
of opinion; ten of air to one of gas is not far from correct. [f this 
proportion is to be maintained the pressure of the gas should not vary, 
for a mixer that will admit gas and air in the correct proportion when 
the gas is under a twelve-ounce pressure will admit a larger amount of 
gas if the pressure is increased to sixteen ounces. Ninety-six cubic feet 
of gas under a pressure of three·tenths of a pound will pass through a 
No.7 mixer in one hour, while under one pound pressure one hundred 
and seventy.nine cnbic feet will pass through the same mixer in the same 
time. It is evident from the above that when a mixer is so adjusted 
that the gas and air are admitted in the proper proportion, the pressure 
of the gas should not be changed, unless the amount of air admitted is 
changed to correspond: To .ee that the burners and mixers are clean 
and properly adjusted is the duty of the consumer, and in like manner 
it rests with the glUJ company to furnish the gas at a uniform pressure. 
This can not be done without the necessary high lines, reducing stations 
and regulators. 
ShQuld natural gas be sold by meter measurement or by contract, and 
what relation doe!! this subject bear to the manner in which gas is used, 
are questions that have been discussed in the annual reports from this de· 
partment, in the newspapers and by the consumer. Inasmuch as the 
!!ubject has received more attention in the past than in all probability it 
WIll in the future, it will not be given much space here. Theoretically, 
there can be no question as to the right in this matter. If natural gas 
is property, and can be transferred as other property is, it will harm no 
one to pay for it as he pays for other property. Those who are opposed 
to the "meter sYltem" contend that the adoption of it means a higher 
price for gas. While that may be true, it is not neceSMrily so. I can 
see no reason why the pnees under one system could not be adjusted as 
fairly and as satiefactorily as under another. A schadule of mices unnAl' 
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which I am compelled to pay for the gas which I use, and no more, is 
certainly just. If I choose to practice economy, a reduction in the cost 
of my fuel is the reward; if I use it extravagantly, I pay for what I use 
and no more. 
While the incentives to practice economy in the use of gas are not 
quite as great under the present system as under the "meter system," 
the prosperity and general welfare of the gas belt and State should 
prompt every one to do all in his P'Jwer to hu8band the present supply 
-of this gaseous fuel. 
NAT URAL GAS AS AN ILLUMINANT. 
While the chief value of natural ~ras does not lie in its illuminating 
power, it has been used for this purpose from the time it was discovered. 
The flambeau, at first a luxury, by long use has seemingly become a 
necessity. The time has been when apparently the entire gas field was 
illuminated with gas torches. In many places they were allowed to burn 
day and ni~ht, year in and year out. A vast amount of gas has been 
wasted in this way. There are reasons why farmers and villages should 
use this gaseous fuel as an illuminant in the same manner that any other 
light is used; that is, burn it when needed and extinguish when not; 
but why large torches should be allowed to burn day and night in vil-
lages and the country, and in the glare of the electric light in cities, I 
~m not able to say. 
The General Assembly of 1891 enacted a law prohibiting the use of 
natural gas in flambeaux, and prescribing how it can he used as an 
illuminant This law has encountered much opposition. Those who 
are opposed to it contend that it abridges their rights as citizens ; that 
natural gas is property and as such the owner has a right to use it as he' 
desires. In opposition to this it is claimed that the enforcement of the 
law is a judicious exercise of the police powers of the State; that the 
welfare and prosperity of the public overshadows the good of the 
individual. 
When I took charge of this Department natural gas was used in flam-
beaux in a majority of the towns and villages of the gas field. In many 
sections of the field torches could be seen burning in farm yards and 
gardens day and night. The past year has witnessed a change in public 
sentiment on the question. The law is looked upon with more favor. 
• Realizing that the use of gas in this manner is extravagant and detri· 
mental to the prosperity of the gas territory, as well as in defiance of the 
law, a number of villages and towns have either taken down their flam-
beaux, or ceased to light them. In many instances a single request wae 
sufficient. Farmers have been slower to act. Many own their own 
wells, and those that do not usually claim the privilege to use gas as they 
please under the terms of their gas lease. 
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Recently two suits were brou~ht in Blackford County to enforce the 
law. In the Circuit Court the defendants entered a motion to quash 
the affidavit, and by their motion attacked the constitutionality of the 
law. The Court overruled the motion to quash. The question will 
soon reach the Supreme Court, and upon its decision will rest the question, 
as to whether flambeaux will be allowed to burn or not. The object 
of the law is not to prohibit, but to regulate the use of natural gas as an 
illuminant. Because its use is prohibited in flambeaux is no reason why 
villages and towns should be left in darkness, or farm yards without 
light. The expetience of a number of small towns shows that the use of 
natural gas in "jumbo" burners, or burners of similar character, 
enclosed in glass lamps, is practical. The light is not the best, but is 
oetter than many cities enjoyed prior to the introduction of electricity as 
a lighting power. Natural gas used in this manr1.er is not wasteful or 
extravagant. 
It is because natural gas possesses superior adV1Ultages as a fuel that 
its waste should be discouraged. When the supply is exhausted some 
other fuel will be substituted for it, but it is not probable that it will 
equal it in all respects. We know what it is to enjoy the luxury of its 
power. Let there be a united effort to use it for those purposes for whick 
it is most valuable, and in the most economical manner possible. 
THE FUTURE OF THE INDIANA NATURAL GAS FIELD. 
What will be the future history of the Indiana natural gas field? How 
long will natural gas last? When referring to the natural gas industry, 
these are the questions most often asked. There was a time in the his-
tory of this field when questions like the above did not receive much 
attention. The seeming abundance of the supply, the power that it ex-
erted as it escaped from its rocky prison, the large area of gas territory, 
and, in fact, the nature of the product, all seemed to preclude the idea of 
its exhaustion in the near future. The supply has been equal to the 
demand since the discovery in 1886, a period of nine years. How long 
it will continue to honor the enormous draughts that are being made upon 
it, from year to year, I can not eay. The fact that we have entered upon 
the period of decline, that the supply is failing and will finally be ex-
hausted, is not questioned. Not only is the evidence of such present in 
the field, but the history of other fields, that were limited by conditions. 
similar to the ones with which this field has to contend, foretells to some 
degree the future of the Indiana field. 
The main fact, settled by the history of the Pennsylvania and Ohio 
natural gas fields, is that a reservoir of natural gas can be exhausted. 
However, on account of the difference in the size of the reservoirs and 
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the amount of gas consumed, no two fields can be compared as to dura­
tion. Developments began in the Findlay field in 1884; ten years later 
it was practically exhausted. The salt water and oil had overrun all 
portions of the gas rock. We can not compare the Indiana field with 
the Findlay field, for though alike in a few respects, they differ materially 
in many. The Findlay and Wood County fields of Ohio, do not include 
to exceed 100 square miles. The Indiana field does not contain less than 
twenty times this amount. This does not necessarily indicate that the life 
of this field will exceed that of the Ohio field, for an increased area aftords 
the opportunity for an increased consumption. While this is true, I have 
reason to believe that the ratio of the cODRumption of the Indiana field 
to that of the Findlay field is not as great as is the ratio of the area of the 
former to the latter. 
Successful explorations began in Indiana in 1886, and after nine years 
of active operation there remains thousands of acres of good gas territory 
that is not developed, except an occasional well to supply farmers. A 
large part of this is owned by pipe-line companies who are holding it in 
reserve. A number of towns in the interior of the field are drawing 
their supply from wells drilled with.in the corporate limits of the town 
during the early history of the field. In a few instances, this long period 
of service has not materially reduced the production of the well. The 
above has especial reference to the smaller towns. As a general rule the 
larger towns that have succeeded in locating a number of manufactories 
are widening the horizon of their operations from year to year, piping 
their gas from three to ten miles. 
Another condition that is related to the capacity of the reservoir and 
consequently has an influence on the duration of the gas field is the 
vertical range of the gas producing rock. In this, the Findlay field 
seems to have an advantage over the Indiana field. As to the manner 
of using gas, the methods, purposes and devices are substantially the 
same in every field. Natural gas has never been used as economically in 
any field as its value would suggest. The probable reason for this is that 
its cost seldom equals its value as a fuel. This is especially true of manu­
factories, a large majority of which are either using "free gas," as a part 
of the remuneration for the location of their factory, or are supplied from 
wells that they have drilled in territory received in the same way. In 
either case the cost of the fuel is a very small per cent. of its value. 
Those manufacturers who measure the gas that they consume, and pay 
for it accordingly, do not allowi fires to burn that are not needed. They 
use natural gas as they woul4 any other heating or lighting power. 
Without regard to whether natural gas is bought by meter measurement, 
by contract or is received as a gratuity, there is no reason why it should 
not be used with due regard to its value as a heating power. Let us keep 
in mind that we are drawing on a definite stock of this produet; that a 
398 REPORT OF STATE GEOLOGIST. 
certain amount can be used for a number of years, and when the supply 
is once exhausted there is no provision for its renewal. It is in the light 
of the above that the extravagant use and waste of this gaseous fuel 
should be viewed .. 
What effect the oil field will have on the natural gas area is difficult to 
foretell. It depends somewhat upon the future explorations. The present 
field extends eastward from Marion, around the edge of the gas area to 
Portland. It includes portions of Grant, Huntington, Wells, Blackford, 
Adams and Jay counties. Active operations are extending in every 
direction, and the indications are that this will continue to be a pro-
ductivfl field. Any extension of the oil area to the south ward will come 
within the limits of very productive gas territory, and there is no doubt 
but that the development of oil territory is injurious to the natural gas 
interests. Indications of oil are sufficient in a numbe,r of localities in the 
interior of the gas field to. start prospectors for this product. If this con-
tinues, the natural gas industry will soon feel the effect of it. 
The gradual decrease of the rock pressure, and the encroachment of 
the salt water are the most important factors to be taken into considera-
tion when discussing the future of the gas area. If the annual decrease 
in the rock pressure was unvarying, and the pressure at which the sslt 
water overruns the gas rock was the same throughout the field, predic-
tions concerning the future of the gas field would be of more value. 
The initial rock· pressure of this field was 325 pounds to the square 
inch. The average rock pressure of the gas producing portion of the 
.original gas area is about 230 pounds at present. This is a decrease 
of 95 pounds in nine years or an average decrease of 10~ pounds per 
year. This decrease, however, has not been uniform. The first three 
years' consumption effected the rock pressure very slightly, especially in 
the interior of the field. Since that time, however, the annual decrea~e 
has been very noticeable and has increased with the years. I am not pre-
pared to say what the decrease has been during the past year, but with the 
data at hand, will be able to give the effect of this winter's consumption. 
The history of all gas wells in the Indiana field is, that they continue 
to produce gas until the weight of the salt water overcomes the pressure 
of the gas. ·When does this occur, or what pressure is necessary to hold 
the salt water back, are questions that can not be answered definitely. In 
some parts of the field the danger point i~ reached at 200 pounds, while 
in a few instances, wells in which the pressure has been reduced to 50 
pounds are producing gas in commercially valuable quantities. The 
causes of these conditions are uncertain. The increased consumption of 
gas is undoubtedly a cause of the increase of the diminution of the rock 
pressure of the field. Other causes are probably present. As to the 
pressure at which the salt water overruns the gas rock, it is possibly 
effected by the textural and structural conditions of the rock, as well as 
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its elevation. The presence of these conditions precludes anything like 
an accurate prediction concerning the life of natural gas in this field. 
As I have said a comparison between the two fields is not practical. 
While they are alike in a few particulars, they are eo unlike in many re­
spects that the future of the Iudiana field does not become much lighter 
under the rays of the history of the Findlay field. This field is peculiar 
in many respects, and the outcome and duration of it will depend to a 
large extent upon the manner in which its product is used. 
I have frequently referred to the waste of gas, and the effort that 
should be made to husband the present supply. The reasons for so doing 
are obvious. It is the question above all others that should be kept be­
fore the public mind. It has much to do with the futUre of the gas field. 
A strict enforcement of the law, re-enforced by a strong public sentiment 
in favor of an economy commensurate with the value of the product, 
will materially extend its life. 
KOKOMO, IND., January 13, 1896. 
Prof. J. O. Leach, Kolwm'J, Indiana: 
DEAR SIR-I herewith respectfully submit to you a report on the utili: 
zation of natural gas, which I trust may meet with your approval. I 
have sought to make the article as practical and useful as possible and at 
the same time intelligible to the thoughtful reader. I have purposely 
avoided an unnecessary use of scieutific terms! and have endeavored to. 
make clear the meaning of those I was obliged to employ. I have also 
avoided any theorizing on the nature and composition of the compounds 
which compose the combustible portion of the gas; though I must ad­
mit this has afforded me some interesting study. I realize that much 
more could be said, but space and time did not permit it. 
Yours respectfully, • 
ELWOOD HA.YNES. 
UTILIZATION OF NATUR4-L GAS. 
I 
BY ELWOOD HAYNES. ~ 
I 
Fuel is one of the necessary and fundamental elements of modern 
civilization. It not only contributes to the comfort of man, but it has 
enabled him the leave the genial climate near the equator and force his 
way into more rigorous latitudes farther northward, and rendered exist· 
ence there not only possible but pleasant. It is the key that unlocks the 
great resources of nature and enables man to fashion them to his own use. 
/ 
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The three most important forms of fuel are wood, coal and gas. The 
former was probably first utilized by man for this purpose on account of 
the ease with which it could be procured and its low kindling tempera­
ture. It is also highly probable that charuoal made from wood, iorme!i 
the " entering wedge" which opened up the vast treasures of the iron 
mine. 
It is to mineral coal, however, that we are indebted for by far the 
greater portion of man's progress in the industrial arts of the present 
century. The use of gaseous fuel on an extensive scale is of very re­
cent origin. It is true the Chinese have used natural gas in a very 
crude way in connection with salt production, but this was so limited 
that it is of little interest, except from an historical standpoint. 
Another form of fuel, which is now utilized to a considerable extent, 
is crude oil, which has the advantage of being easily transported either 
by pipe line or by freight. We then have fuel in the solid, liquid or 
gaseous form. If we examine these fuels from an analytical staudpoint we 
find that they are all composed of carbon and hydrogen united in differ­
ent proportions. Everyone who has witnessed the combustion of coal, 
wood, oil or gas has noticed at times a black deposit of soot on objects in 
contact with the flame. This black deposit consists of nearly pure car­
bon, whioh is one of the main constituents of all the fuels mentioned 
above. 
The otherconstituent-hydrogen-when in the pure state is a very light, 
colorless, odorless and invisible gas It may, however, combine with 
carbon to form a solid, a liquid or a gas, as we have seen. 
There is another alement in nature which is necessary to combustion, 
which exists in the free state in the atmosphere. This is oxygen, and 
it must be present in sufficient quantity if perfect combustion is to be se­
cured. 
When combustion is taking place, or as we usually term it, "the fire is 
burning," the oxygen from the atmosphere is quietly uniting with the car­
bon and hydrogen of the fuel. When it unites with the carbon it forms"an 
invisible gas called carbonic acid, which is the same gas that forms the 
bubbles that rise from a glass of s'lda-water when it is just drawn from 
the fountain. 
The hydrogen of the fuel unites with the oxygen of the air to form 
water, which, of course, passes up the flue in the form of steam. In very 
cold weather the steam can be seen issuing from the chimney tops. 
There is besideB oxygen in the atmosphere another gas termed nitrogen 
which constitutes about four-fifths of its volume. This gas takes no 
part in combustion, but merely passes through the fire unchanged. It 
is evident, however, that a much larger volume of air is required to 
burn a given quantity of gas than would be necessary if the atmosphere 
consisted entirely of oxygen. It has been found that a given weight 
REPORT OF STATE NATURAL GAS SUPERVISOR. 401 
of hydrogen requires 8 times its weight of oxygen to burn it. A given 
weight of carbon requires 2* times its weight of oxygen in order to burn 
it to carbonic acid gas. We thus see that a given weight of fuel requires 
a weight of oxygen equal to 8 times the weight of hydrogen it contains 
plus 2! tin;tes the weight of the carbon it contains. 
Or since the atmosphere is only about 23 per cent. by weight oxygen, 
we find that it would require about forty-four times as much air. Let H 
equal the weight of hydrogen, and 0 equal the weight of carbon in any 
given fuel, and W the weight of the air required for its combustion. 
Then 
W =4.4 (80+8H). 
3 
In order to obtain the value of W it is only necessary to analyze the 
fuel and the weight of the air necessary to burn a given weight of it can 
then be computed from the above equation. 
The first step in the analysis of a gas should be to obtain its specific 
gravity or the weight of a given volume, as compared with that of an 
equal volume of air. 
This is best accomplished by weighing a given volume of each in a 
thin glass globe, and comparing the weights thus obtained. The weight 
of a given volume of air bas been accurately determined, and thus the 
weight of a given volume of gas can be closely ascertained. It is 
evident that the sum of the weights of the constituents of the gas as 
shown by the analyses should equal the weight of thtt gas, which was 
taken for experiment. The composition of natural gas by weight has 
been found by analysis to be substantially as follows: 
Carbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70.25 
Hydrogen.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.45 
Snlphuretted hydrogen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .17 
Carbonic acid ........................... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . .02 
Nitrogen (by difference)..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. 93 
Total ............................................................ 100.00 
It would be interesting from. a scientific standpoint to determine, if 
possible, the nature and composition of the mixed hydro-carbons which 
compose the combustible portion of the gas, but practically it is only 
necessary to know the weight of the carbon and hydrogen, in order to 
gain an accurate knowledge of its heating power. 
It may be added, however, that as much as 85 per cent. of natural 
gas consists of marsh gas, which is composed of seventy-five parts by 
weight carbon and twenty five parts of hydrogen. 
It is evident, however, that the hydrocarbons can not consist entirely 
of marsh gas, as the carbon and hydrogen are not in the proper propor-
tions, as shown by the following analyses. 
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COMPOSITION OF THE HYDROCARBONS IN NATURAL GAS. 
Analys'is Made in 1894. Analysis Made in 1896. 
Carbon ......................... 76.4 Carbon ......................... 76.8 
Hydrogen ...................... 23.6 Hydrogen ....................... 28.2 
The analyses indicate that the gas is nearly or quite constant in its 
composition. Substituting the values given in the complete analysis in 
the formula, we fiud that W=4,4 (5~2+171.6)=1,579.3 lbs.,. the 
weight of air necessary to burn 100 pounds of natural gas. 
Since the specific gravity of natural gas is .634, the volume of air 
required to burn 100 cubic feet of the gas is l,00l.27, or almost exactly 
ten times the volume of the gas consumed. In practice, however, it is 
advisable to use a little more air than is called for by the formula, in . 
order to insure perfect combustion. If, however, the mixture can be 
made perfect it is not advisable to admit too much air, as all surplus air 
tends to carry away heat which might otherwise be utilized. A good 
method of regulating the "quality" of a gas fiame is to adjust the air 
supply at the mixer in such a manner that there is just a slight white 
tip occasionally visible at the end of the flame, and then turn on enough 
air to cause this to disappear. It is not the purpose of this article to 
treat of the utilization of heat, but it will perhaps be in order to say 
something of the subject as it is of such great importance. 
The appliances in most common use in the utilization of natural gas 
are: 1. Stoves. 2. Furnaces. 3. Grates. 4. Boilers. 
The burner in a stove used for heating should be set as near the bot­
tom of the stove as possible, and the flame of the gas should issue hori­
zontally so that the tip should just reach the iron of the stove. This 
arrangement carries the hot gases upward in close oontact with the inte­
rior wall of the stove, and thus enables the heat to penetrate the iron 
and pass into the room. There should also be a damper in the stove pipe 
to prevent too rapid escape of the hot gases from the stove. 
The furnace is perhaps the most economical appliance for the utiliza­
tion of heat for warming rooms. It is, moreover, when properly con­
structed, healthful and pleasant. But if not properly constructed, or if 
proper attention be not given to it, it may become the source of great 
annoyance and even danger to health. Placed as it usually is, in the 
basement, it renders certain the introduction of all the burnt gas, result­
ing from leakage, into the rooms above. 
The carbonic acid and steam thus finding their way into the rooms are 
comparatively harmless; but there is another gas called carbonous oxide 
which is often produced from" smothered" combustion that is extremely 
poisonoue. It is not advisable to sit or stand near a furnRce register if 
there is the slightest odQr of "burnt gas" perceptible, as the carbonous 
REPORT OF STATE NATURAL GAS SUPERVISOR. 403 
oxide here forms the highest per cent. of the air in the room. The rem· 
edy for the aboye is to have the furnace thoroughly inspected by a com· 
petent person who will see: 
1. That the chimney draft is clear. 
2. That the burner is clean. 
3. That the air and gas are admitted in the proper proportions 
through the mixer. 
4. That the pipes admitting air to the registers are tight. 
Car bono us oxide is odorless and invisible, but its presence is manifestf d 
by causing a dizzy sensation often accompanied by headache. 
The heat supplied to a room is of two kinds : 
1. That supplied by direct radiation or radiant heat. 
2. Heat by convection or that supplied directly from the stove to the 
air of the room. When we approach a very hot stove or an open fire we 
feel the effect of the direct radiation. This form of heat can pass readily 
through a vacuum, and does not depend upon air for conveying it from 
one object to another. 
The stove heats both by direct radiation and by convection. 
The furnace heats by convection only; as the air actR as a carrier for 
all the heat it supplies to the rooms. The grate or open fire, if built into 
the chimney, supplies heat by direct radiation only. It is a pleasant fire, 
but a very wasteful one. In very cold weather it is almost impossible to 
warm a room of any considerable size by a grate. 
There are two reasons for this : 
1. The heat being radiant can only warm the room by directly radiat-
ing against the floor, walls and furniture, and as its intensity diminishes 
with the square of the distance the amount of heat supplied to the room 
is limited to a small area very near the fire. 
2. The draft created in the flue is strong in cold weather and the 
cold air rushes into the room at every crack and crevice, thus robbing 
the room of a great deal of heat. The best that can be said for the grate 
is that it is a cheerful fire and ·insures good ventilation if properly con-
structed. The remark that Benjamin Franklin satirically made of the 
old-fashioned fire-place can be applied with equal force to the modern 
grate: " It is the thing to use if one wishes to obtain the least amount of 
heat from the greatest amount of fuel." There is some hope just now, 
however, that a stove will come into use which will have all the cheerful-
ness of the grate and an economy equal to the be~t stove. ·whether a 
stove, furnace or grate is used it should have sufficient radiating surface 
to allow the heat to pass so rapidly into the room that the temperature 
of the gases in the stove pipe shall be reduced as far as possible before 
they pass out into the air. Notwithstanding the fact that considerable 
quantities of steam are carried out through the chimney it is not neces-
sary that the temperature of these gases should be above the boiling 
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point of water. The writer has tested the temperature of these gases, by 
inserting a thermometer in the stove pipe, and in some cases found it to 
be as low as 900 Oentigrade, and there were no signs of condensation. 
It should be remembered that air heated to this temperature may 
carry as much as one-third of an ounce of water to the cubic foot without 
precipitating any moisture. It should be added that the test referred to 
above was made on a stove pipe about thirty feet in length, just before it 
entered the flue. The gases when they leave the stove are much hotter 
than boiling water, but if the stove pipe is long they give up a great 
deal of heat before reaching the flue. When possible it is a good plan 
to place a drum in the room directly above the stove and allow hot gases 
to go through it before entering the flue. . 
In order to utilize the gas to the hest advantage it is then necessarry: 
1. To burn it perfectly. 2. To reduce the temperature of the burned 
gases to the lowest possible degree consistent with a perfect draft. If the 
precautions in setting the burner and properly regulating the air supply 
and draft are carefully observed there will be no difficulty in securing 
nearly perfect eombustion. 
It should be remembered, however, that imperfect combustion is 
almost certain to result in the formation of carbonous oxide, which is 
extremely poisonous. The draft should be properly looked after when 
the stove is put in place, and care should be taken that the stove pipe 
should not extend far enough into the chimney to interfere with the 
draft, as this will produce" smothered combustion," and noxious gases 
are almost certain to escape into the room in large quantities. The 
steam boiler is used in producing steam for heat or power. When for 
the former purpose the pressure is usually low, and" stack temperature" 
can be reduced to quite a low point without interfering with the boiler 
pressure. It is evident, however, that if steam is to be generated, the 
temperature of the stack gases must be above the boiling point of water. 
This form of heating is economical and healthful if but little ventila­
tion is required. For crowded rooms, however, it should not be used 
unless extra ventilation is provided from a separate source. When steam 
is used for power purposes the stack gases must, of course, be hotter than 
if it is to be used for heating; since the pressure is higher in the boiler 
and its temperature correspondingly higher. 
It is possible, however, to obtain good service from a steam boiler, and 
yet keep the temperature of the stack gases surprisingly near to that of 
the boiler. 
In some experiments made by the writer it was found possible to keep 
the temperature of the stack gases as low as 3300 Farenheit, and at the 
same time carry a pressure of 95 pounds in the boiler. The temperature 
of the stack gases in this case was only about 10° F. above that of the 
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water in the boiler. The boiler readily gave steam to its rated capacity 
under the above tests. 
The main trouble in keeping down the stack temperature is a desire on 
the part of the owner to force the combustion and get as much steam as 
possible from the boiler. This is poor economy, as it not only results in 
imperfect combustion and requires vastly more gas, but materially short-
ens the life of the boiler. Care should also be taken that no soot shall 
be deposited either on the boiler or in the flues. It is a well-known fact 
that carbon, in the form of a light, flaky soot, is a very poor conductor of 
heat, and even a slight deposit of it will materially lessen the efficiency 
of the boiler. The writer has found that a slight deposit of soot may re-
duce the evaporation from 10 to 20 per. cent., under given conditions, ac-
cording to the thickness of the deposit. 
Ow:lng to the lack of space the gas engine can not be given the credit 
it deserves in this article. It may be stated, however, that all who have 
used it thus far testify to its great economy. 
GAS COMPANIES. 
The following list of natural gas companies, with a few exceptions, was 
compiled by the county assessors of the various counties. While every 
effort has been made to make the list as reliable as possible, doubtless 
mista.kes will be found. As a general rule wells owned by individuals 
for their own use are not included in the list. 
LIST OF NATURAL GAS COMPANIES. 
COMPANY. PRES. OR SECY. I P. 0. ADDRESS. 
ALLI'N COUNTY, 
Ft. Wayne Natural Gas Co ................................ ! Henry C. Paul. ................. ! Ft. Wayne. 
BLACKFORD COUNTY. 
Bailey Na.tural Gas Co.. .. .................. ....... S. A.l\iills ....................... ! Hartford City. 
Blackford County~ atural ~as Co ............................................................... Montpelier. 
Blackford and Grant County Natural Gas Co ............................................. Hartford City. 
Citizens' Natural Gas Co ................................... AmerBoid ........................ Montpelier. 
E. C. Storms Natural Gas Co ............................ E. C. Storms ..................... Roll. 
Hartford City Ulass Co ..................................... R. Hagany ..................... Hartford City. 
Hartford City Natural Gas and Oil Co .............. John Lenox ..................... Hartford City. 
Jones & Dowell Gas\\' clJ ................................. J. H. Dowell..................... Hartford City. 
Lin bark Gas and Oil Co .................................. C. Whitson ....................... Dunkirk. 
Marion Creek Natural Gas Co .......................... Marion Creek ................. Priam. 
Millgrove Natural Gas Co ................................. Theo. Fugua..................... Millgrove. 
:Montpelier Natural Gas, Oil and Mining Co .............................................. Montpelier. 
Peck Natural Gas Co ......................................... Sam. Peck ........................ Hartford City. 
Peoples' ~atural Gas Co ................................... H. H. Robbins .................. Hartford City, 
Renner Natural Gas Co .................................... J. E. Green ....................... Hartford City. 
Smith Natural Gas Co ....................................... Hiram Smith .................. Ha.rtford City. 
Trenton Natural G-as Co ................................... Tom Armstrong ............... Priam. 
Walnut Street Natural G-as Co .......................... l .......................................... Hartford City, 
BOON'E COUNTY. 
Big Spring Nat ural Gas Co .............................. .. 
Elizabethville Natural G-as Co ........................ .. 
Indiana Natnral and Illuminating Gas Co .... .. 
Little Eagle Natural Gas Co .......................... .. 
Northwestern Natural Gas Co ......................... . 
M. F. Billings ................. . 
A. C. Camnbell ............. . 
John H. Dilkes ............... .. 
Rufus Cowrer ................ .. 
George Stu! tz ................. . 
Big Springs. 
Elizabethville. 
Indianapolis. 
Northfield. 
Zionsville. 
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LIST OF NATURAL GAS COMPANIES-Continued. 
COMPANY. PR!IS. OR SECY. I P. 0 . .ADDRHSS. 
CLINTON COUNTY. I 
Terhune & Kirkland Nat ural Gas Co ............. . G. M.Kutz ........................ Kirkland. 
DKCATUR COUNTY. I 
Benj. Jenkins G.as Co ...................................... . Beniamin .fenkins ......... St. Paul. 
Dr. \Vm. Bracken ............ Greensburg. Bracken & Hamilton Gas Co ............................ . Citizens' Gas Co............ . ............................. . George Ewing .................. Greensburg. Consurners' Natural Gas Co ............................ . George J\1. Kline ............... St. Paul. Fourth Warrl Natural Gas Co ........................ . Putt .Ewing ..................... <-lreensburg. Greensburg .Natural Gas, Oil amt Water Co .... . CharlesPorter .................. Greensburg. Hamilton Natura! Gas Co ............................... . Brutus Hamilton ... ......... Greensburg. Hollensby Natural Gas Co .............................. . Jud Hollensby ................. Greensburg. Muddy Fork .Natural Gas Co ............................ . Hubert Eich ... ................. Greensburg. Slippery Nat ural Gas Well Co ...................... .. Oliver Hunter.................. Greensburg. Rtevenson & Bmrneret Gas Co ......................... . Thorn. Stevenson ............ Greensburg. St. Paul Gas, Oil and Water Co ...................... . E. L. Floyd ..................... St. Paul. Thomas Healton Natural Gas Co ................... .. Thomas Heal ton ............ St. Paul. Newton :Xatural Has Co ................................ . Dallie Tilson .................. Greensburg. 
DELAWARE COUNTY. ' 
Buck Creek Natural Gas Co ............................. A. W. Ross ................... . Cammack Natural Gas and Mining Co ........... W. F. McKinley .............. . Central Ciioperative Fuel, Gas and Light Co ... J. W. Ream ................... . Citizens' Ciioperative Natural Gas Co.............. C. S. Watch tell .............. . Co1npromise Natural G-as Co ............................. L. 0. Swingley···-·············~ Cleveland Gas Co ................................................................................... . Ciioporative Gae Light and Fuel Co ................. I~. H. Greer ................... . Cooperative .Fuel and Gas Light Co ................ J. F. Broyles ................ .. Ciioperative Naturrrl Gn.s Co ............................. J. :\I. Hancock ............... . Cowan Exploring and Gas Co .......................... W. H. Neff ..................... . Cross Roa.diol :NaturaJ Gas Co ............................. "-.-· L.Swanger ................ . Delaware Natural Gas and Mining Co ............ D. A. Black ........ . DeSoto)< atur>tl (hs and Mining Co ............... Eli Ogle .......................... . Eaton ~lining and Gas Co ................................ C. K. VanBuskirk .......... . Economy ~atural Has Co ............................... F. J. Claypool ................. . }'armers' I\ on-transferable Gas Co .................. A. D. Gray ....................... . Farmers' N a.tura.l (J as and Petroleum Oil Co .. )I. C. Ratcliff ................ . Farmers' )<atural Gas and Oil Co .................... D. A. Funkhouser ........... . Farmers' Natural Gas and Oil Co .................... Newton Weaver ............. . Forest Park Gn.s Co ....................................... W. H. Reed ...................... . Granville Citizens' Natural Gas Co ................. L. W. Davis ................... .. Gaston Gas and i\fining Co ............ .................. L.,F. Miller .................... . Greenstreet Gas Co .......................................... G. A. Buckles ................. . Harrison Tp. Natural Gas Co ........................... S. H. Ja'ckson ................. . Jake's Creek Valley Gas Co ............................. H. J. )fcClellan ............. . Manufacturers' Fuel Gas Co ............................. Bert Whitely ................. . Manufacturers' X atural Gas Co ....................... Frank Ball .................... . Maple Grove Natural Gas Co ........................... R. L. Brent ................... . i\ianufacturers' Ciioperat.ive Natural Gas Co ... L. :1'1. Dixon ................... .. i\ft. P~ea~":nt Natural.Gas,and Oil Co .............. Henry Slagel ................ . Munc1e Cooperative (,as Co .............................. Tohn C. Eiler ................ .. New Burlington N a.tural Gas Co ....................... ,J. B. Jackson ................. . Niles Nat ural ttas Uo ...................................... D. B. Moore ................... . No Name Natura.! Gas Co ................................. W. T. Clark .................... . North Muncie Farmers' Natural Gas Co ......... J. L. Powers ................... . Oakville Natural Gas Co ................................. Henry Weber ............ .. Pikes' Peak Natural Glts Co ............................. W. H. Rhoemaker .......... .. Reed fltation Natural Gas Co ........................... Chas. Fuson ................... .. Richmond Farmers' Natural Gas Co ............... PerrY V. Stewart ........... . Ross & Full heart Gas Co ................................. W. W. Ross .................... . Royerton Natural Gas Co ................................. Lee Scott ...................... .. Selma Natural Gas Co ........................... _ ......... N. E. Bhtck ................... . Sugar Creek N>ttural Gas Co ......................... Frank Pittenger ............. . The Cooperative Fuel >tnd Gas Light Co ........ G. W. Whiteman ........... . The Mutual Natnml Gas Co ............................ S. F. McNett ................... . 
"The Petroleum, Nat ural Gas and Exploring Co J. R. Stafford ................. . Walker Natural Gas and Oil Co ...................... Jos. Dillow ................... .. 
)l:uncie. 
Cammack. 
Muncie. 
Muncie. 
New Burlington. 
DeSoto. 
Yorktown. 
Gaston. 
1laleville. 
Cowan. 
Cross Roads. 
Albany. 
DeSoto. 
Eaton. 
Muncie. }funcie, 
Yorktown. 
Cross Roads. 
Albany. 
.Muncie. 
Granville. 
Gaston. 
Albany. 
Stout. )!:unci e. 
Muncie. 
Muncie. 
Ea.ton. 
Daleville. 
Daleville. 
l\1uncie. 
New Burlington. 
Dunkirk. 
Cowan. 
Muncie. 
Oakville. 
Daleville. 
Reed Station. 
Mnncie. 
Muncie. 
Royerton. 
Selma. 
Selma. 
Albany, 
Gaston . 
.Albaoy. 
Gilman. Washington Tp. Farmers' Cooperative .................................................. . Fuel and Gas Light Co .................................. J. W. Lambert .................. Gaston. York Prairie Natural Gas and Mining Co ....... J. S. BuPkles .................. Yorktown. Yorktown Na.tural Gas and Oil Co ................. Thos . .Allen ....................... Yorktown. 
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LIST OF NATURAL GAS COMPANIES-Continued. 
COMPANY. 
FAYETTE OQUNTY. 
Connersville Natural Gas Co ........................... 

GRANT COUNTY. 
Arcana Gas Co ................................................ . 

Barren Creek Ga. Co...................................... 

Cart Creek Gas Co ........................................... . 

Citizens' Gas Co ............................................... . 

Citizens' Gas Co .............................................. . 

Citizens' Gas 00 .............................................. . 

Citizens' Gas 00............................................ .. 

Deer Creek Mining 00 .................................... . 

Dry Fork Gas 00............................................ .. 

J~~ii!~'tJ~~~~n.~~~.~~:::.:..:::... :::::::::::::::::::::::::: 
Farmington Mining 00 ................................. .. 

Hackleman Mining 00.................................. . 

Haw Run Gn.. Co ........................................... .. 

Herbst Natural Gas and Mining 00................. . 

Jadden Gas 00 ................................................. . 

Jonesboro lUning 00........................................ . 

Lake Branch Mining 00· .................................. · 

Landesville Gas Co ......................................... . 

M~o~ae.ls' Natnra! Gas 00............................... .. 

Mlsslsslnewa Mlnlrut" Co..................... ..~~...... 
H ••• 
New ('utnberland Mining and Gas 00............... 

Norlh Marion Ga. Co....................................... .. 

Peoples' Gas Co................................................ . 

Pipe Creek Natural Gas 00............................. . 

Roseburg Natnral Gal Co ............................... . 

Swayzee Mining Co.· .... , ....u~•••••••~•• h ••••••••• ,. ..... 
Sweetser Mining Co ......................................... . 

Triumph Gas Co ........ · ..................................... . 

Sweetser Nalural Gas Co.................................. . 

The Lpland Mining Co ................................... . 

Weill !obrion Citizens' Gao Co......................... . 

HANCOCK COUNTY. 
California Natural Gas Co................................ . 

Oharlottes ville JIi ,>.tural Gas Co ....................... . 

Citizens' Natura! Gas Co·· .............................. . 

Cleveland N"tuml Gas Co ................................ 

Cushman Natural Gas Co ............................... . 

Don's Natural Gas Co ..................................... .. 

Farmers' Natural Has Co ................................ . 

Fortville Na.tural Gas Co ................................ . 

(Hilwa Natural Gas Co·· .................................. . 

Greenfield Natural Gas Co............................. . 

Haskett Ford Natural Gas Co .......................... . 

Independence Natural Gas Co .. ·· .................... .. 

Maxwell Natural Gas Co................................ . 

McCord.ville Natural Gas 00.......................... . 

Mohawk Natural Gas Co.............................. .. 

Morristown Natural Gas 00 ............................ .. 

Mutual Natura.l Gas Co ........ , ........................... . 

Nameless Creek N .. tural Gas Co...... · ...... · ..... ···. 

Nation,,1 Natural Gas 00.................................. . 

Pigeon Roost Natural On8Co ........................ .. 

Plea,sant Hill N.tural Gas Co......................... . 

Scrahbletowu Natural Gas Co ......................... .. 

Stringtown Natural Gas Co.............................. 

~~5~'jr;:ri'~~hNN!f~~!IGG":sCC~::::::::::::::::::::::::::
Vernon Natural Has 00................................... . 

~:~If~~!'~~!u~:fG:! g~~.~~..::.:::::::::::::::::::: 
Wilkinson Natural Gas Co............................... 

Willow Branch Natural Gas Co ...................... .. 

PRES. 011 SECY. P. O. ADDRESS. 
C. E. J. McFarland ......... Connersville. 

Joshua Strange ............... 

John H. Caskey .............. . 

O. J. Simmons................. . 

Will O. Jay ...................... . 

E. E. Carpenter ........ . 

B. F. Thompson .............. . 

Ohas. E. Ooffin ................ .. 

O. E. Carey ....................... Hacklo;"an.

Con. L. Shugart .............. . Marion. 

O. R.Small...................... Fairmouut. 

J.S.Fowler ................... .. Fowler. 

Cary Carroll ................... .. Farmington.

Eli Goodwin................. Marion. 

Abraham Small· .............. Roseburg.

T. J. Thomp.ou .............. . Horbst. 

Isaiah Wall .................... . Jadden. 

R. son ... · ............ .. Jonesboro. 

Ti orehand.......... . Upland.

W doss ............... . LandeBvjlle.

Ro or . Smith .............. . Michaela. 

James F. Gabby............. .. Marion. 

Miohael Cory .................. . Now Cumberl'nd. 

Geo. B. WincheL.............. Marion. 

Jamos F.Oabby ........... .. Marion. 

Jos. W.FarJoy................. . Roseburg.

M. Drukemiller .............. . Roseburg.

John Reed ...................... .. Swayzee.

Geo. Williamson ............. . Sweetser . 

•J. W. Cox ........................ .. Fairmount. 

Frank W. Ohase .............. . Sweetser. 

Jacob Bugher ................ . Upland.

Jonathan Mills................ . Marion. 

J.M. Henry .................... . .Maxwell. 

W. H.H.Rock................. . Oh..rlot.tesville. 

J.L.Fry......................... . Greenfield. 

Isaiah ){anden·............... . Cleveland. 

J. F. Cushman ................ Fortville. 

H. O. Davis..................... .. Fortville. 

John D. Cory ................... . McCordsville. 

W. O. VanLaningham ..... . Fortville. 
,LE.Sample .................. .. Cleveland. 

J.H.Can ........................ . Greenfield. 

. ........................................ Carthage.

H. N. Bannett .............. ,... Greenfield. 

~: ~:N:6!~d::: ..:: .. :::::::::::: .~~6;;,X!~ille. 
A. O. Steel ........................ ~lohawk. 

L. E. McDonald ............... Morristown. 

D. B. Cooper ..................... Greenfield. 

C.!o1. V .. nderbark............ Cleveland. 

M. T. Duncan ...... ...... Greenfield. 
J. )LMcKown.................. Charlottesville. 

E. Tijner ...... ....... ........... G,·acufield. 

:Moses Bates ..................... Wilkinson. 

J:8~~e!b.;;,~i~.~:.:.:.:.:.:.:.:.::: g~::~~~f~:
'1'. J. Hanna..................... MoCordsville. 

G. S. Williams.................. Fortville. 

J ord............ Westland. 

L .................... Westland. 

Bonjamm Oook ........... Wilkinson. 

Henry Marsh...... .............. Willow. 
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LIST OF NATURAL GAS COMPANIES-Continued. 
CO>!PANY. PRES. OR SECY. I P. 0. ADDRESS. 
--------------------------~------------~ 
HAMILTON COUNTY. 
Atlanta Natnral G&s Co ................................... ,J. M. Whistler .................. Atlanta. Bakers' Corner Natnral Gas Co ........................ J:B. Foulk ....................... Bakers' Corner. Bethlehem Natural Gas and Oil Co ................ H. L. Dick ...................... Cicero. Big Springs Natural Gas Co ............................. W. T. Billings .................. BAirgcaSP
1
.'a·i.ngs. Buffalo Corner Natural Gas Co ........................ Henry Sowers ..... ............ di Carmel Natural Gas Co .................................... L. G. Small ....................... Carmel. Centra! Gas Co............................................ S.M.Smitb ....................... Westfield. Cicero Natural GaR Co ................................... Wm. Z. Col!ing'P ................ Cicero. Citizens' Natural Gas Co .................................. Z.T.Hobbs ....................... Atlanta. Citizens' Natural Gas and Oil Co ..................... S.D. Stultz ...................... J olietville. Clay Center Natural Gas Co .............................. 0. • '·Elliott ..................... Carmel. Clarksville Natural Gas Co .............................. John Passwater ............... Clark ville. County Line Gas and Uil Co .............................. Cal Faussett........... ... ...... Fortville. Eagletown Pioneer Gas Co ................... , .......... P. F. Brunson .................. ' Eagletown. EurekaN atural Gas and Oil Co................... .... T. A. Stephens .................. FEI!'sgleertso'wSnw.t'tch. Fall Creek Township Natural Gas Co .............. Gus Brooks....................... :h Farmer's Natural Gas Co ................................. R. M.Johnson ................. Arcadia. Federal Hill Natural Gas Co ............................. Calvin Keesling ............. Noblesville. Fisher's Switch Natural Gas Co....................... I. P. Heath ....................... Fishers' Switch. Hortonville Natural Gas Co .............................. J. A. Aldred ..................... Hortonville. John Hanison Natural Gas Co.......................... John Harrison .. ... ... ... ..... Noblesville. Reck Nat ural Gas Co........................................ W. A. Hill........................ Omega. Little Eagle Natural Gas Co .............................. M. Stultz .......................... Eagletown. Noblesville Gas and Improvement Co.............. C. R. Davis ....................... Noblesville. Nora Natural Gas Co ......................................... R. Moffitt .......................... Nora. Northwestern Natural Gas Co .................... , .. Geo. Stultz ...................... Zionsville. Olio Natural Gas and Oil Co ............................. W. A. Young .................... Olio. Pleasant Valley Natural Gas Co ....................... N.C. Shaw ....................... Fortville. Poplar Ridge Natural Has Co ...................... , .... J. H. Harvey .................... Carmel. Sheridan Natural Gas Co ............................... H. J. Thistlewait .............. Sheridan. Slabtown Natura! Gas Co ................................ J.E.West ....................... !Waugh. Spicewood Natural Gas Co ................................ 0. C. Lindley .................... Sheridan. Stoney Creek Natural Gas Co ........................ T.A,Ra~b? .................... Noblesv.ille. Stoney Creek l'i at ural Gas Co. No.2 ................. Marwu 8mtth ................... ClarksVIlle. Strawtown Natural Gas Co .............................. W. W. :\Iorris ................. .'/ Strawtown. Tile Factory Corner Natural Gas Co ................ A. H. Bray ........................ Noblesville. ~h~~~'il~v~:~ ~~~r~i~~~gc~~.:::·.:·::::.::::::::::::::::: ~.' ~.' ~i~;:;,~~::::: :::::::::::::::I ~~;~~t~~~~. 
HENRY COUNTY. I 
Cadiz Natural Gas Co ....................................... A. L. Alshouse .................. /
1 Central Natural Gas Co .................................. W. W. Horston ................ 1 Citizens' Natural Gas Co .............................. A. E. Sample ................. .. Cttizons' Natural Gas Co .................................. G. L. Swan ...................... ! Dunreith Nat ural Gas Co ................................. J. W. Hayes ...... .. ..... .. Enterprise Natural Gas Co ................................ J. I. Morris .................... . Farmers' Free Gas Co ................................... J.L.Hartly, ........ . ..... 1 Farmers' Katural Gas Co ............................. 
1 
John Wilkinson .............. 
1 
Farmers' Natural Gas Co.............. .. ....... E.B.Raddiff .................. .. Gronendyke Gas Co ....... . ........................... James Gronendyke ......... [ Honey Creek Natural Gas Co .......................... John Starkey ............. ""/ Kennard Natura.! Gn.s Co ................................. 
1
1 A .. J. Daniels .................. .. Knights~own Natural Gas Co........................ Thom'!s B._Deem .............. l Mecha. mcsburg Natural Gas Co ......................... S.M. hoeel.mg ............ 
1 
Montgomery Creek Natural Gas Co ............... I J. B. Mod!m ................... .. Moreland Natural Gas Co ............... ~ ................ ' A. B. 8hepherd ............... , Ogden Natural Gas Co........ . ................... j J. A . .Nioffette ................ 1
1 
Painters Plain Natural Gas Co ...................... 
1 
Cyrus Vanmeter ............ .. Spiceland Natural Gas ,Co ............................... E. A. B9gue .• _ .............. .. Stone Quarry Nat ural <X as Co......... ................ S. ,J. Tnght ... ~ .............. . Sulphur Springs Natural Gas Co ..................... 1 .Jacob Good ................... .. Walnut Level Natural Gas Co ......................... 1 Samuel Bowers ............... ' Welcome Natural Gas Co ................................. Edward Lewis ................. . 
HOWARD COUNTY. 
Pittsburgh Phtte Glass Co ................................ H. G. Chisnen ................ .. Flabby Natural Gas Co .............................. ...... John W. Ph are! ............. . Greentown Natural Gas Co .............................. H. A. Covalt .................. . Howard Natural Gas, Oil, Mining and Pipe Line Co .......................................................... . Liberty Natural Gas Co ................................. .. Manufacturers' Pipe Line Co ........................ .. Sycamore Natural Gas Co ............................... .. Kokomo Natural Gas and Oil Co ................... .. 
J.K.sauJ ........................ I C. E. Leeson ................... .. J. M.Leaeh ................ .. Abe Garr ...................... .. G. W. Landon .............. .. 
Cadiz. 
Ca.<liz. 
Knightstown. 
Middletown. 
Dunreith. 
New Castle. 
Mt. Summitt. 
;\fiddletown. 
Spieelan•l. 
Middletown. 
Honey Creek. 
Kennard. 
Knightstown, 
Mechanicsburg. 
Greensboro. 
Moreland. 
Ogden. 
.:\fiddletown. 
Spiceland. 
GreenEtboro. 
Sulphur Springs. 
Cadiz. 
Knightstown. 
Kokomo. 
Plevna. 
Greentown. 
Sycamore. 
Plevna. 
Kokomo. 
Sycamore. 
Kokomo. 
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LIST OF NATURAL GAS COMPANIES-Continued. 
COMPANY. Pus. OR SRCY. 
lIUliTJNGTON COUNTY. 
Huntington Light and Fuel Co ...............••....... F. D. Townsend ............... 

Warren Natural Gas Co.................................... C. H. Good ........................ 

JAY COUNTY. 
Citizens' Natural Gas and Oil Co..................... J. L. ulton ..................... 

Dunkirk Natural Ga.. and Oil Co ..................... C. W. ey..................

Pennville Natural Gas and Oil Co.................... Samu n ................. 

Portland Natural Gas and Oil Co.. ·.................. J. G. rowell.. .... .. ......... 

Red Key Na.tur..1Gas Co................................... J. D. S. Neeley ................ 

Richmond N .. tural Gas and Oil Co .................. Edgar Fishback............... 

MADISON COUNTY. 
Ad..ms Township N .. tural Gas and Oil Co.................................................. . 

Alexandria Minmg and Exploring Co ............ J. M.Tomlinson .............. . 

Alfont Natural Gas and Oil Co ................................................................ . 

t::reC8i~~W!t!~~ISli~~Il~~:.::::::::::::::::::::::::: r.·g·/e~k~.:::::::·::::::::·::::::
Canal Natural Gas Co................................................................................ . 

Citizens' Natural Gas Co................. ·................ J. H. MiIl.paugh............. . 

Citizens' N..tural Gas and Mining Co .............. Bert Carpenter ............... . 

Citizens' Natural Gas Co ...... ...... ......... ............ Cyrus Spears................... . 

County Line Gas Co................. ............ ............ ............... • ................. . 

County Line :Natural Gas and Oil Co........................................................ . 

Depauw Plate Glass Co .................................... J. F. Merker.................... . 

Dyars Creek Gas and Oil Co............................. G. B. Carpenter .............. 

Elwood Natural Gas and Oil Co ....................... W. G. Curtis ................... . 

eek Gas Co............................................ W. W. Willi..ms .............. . 

rs' Mntual Natural Gas Co ..... .............. ................... . ................ .. 

Natur..l Gas Co ...................... A. C.Anderson ................ . 

Green TownshIP Natural Gas Co...................................... . 

Gilman Natural Gas Co ............................................................................. 

Hardman Natural G..s and Oil Co.................... Frank Mosely ................. . 

Jacobs Natural Gas Co................. · .......................................................... . 

Lapel :Natural Gas and Oil Co .......................... J. R. Wood..rd ................ .. 

Markelville N..tural Gas and Oil Co .............. W. H. Hardy................... . 

Mendon Natural Gas Co ......................................................................... .. 

Pendleton Natural Gas Co.... · .... ·· ..................... O. W.Brownback ............ 

Perkinsville Natnral Gas and Oil Co............... J. B. Appleg .. te.............. .. 

Philips L .. nd and G•.8 Co ................................ V. C. Quick ..................... .. 

Pleasant Valley :Natural Gas Co....................... T. A. Baker...................... . 

Riverside N Gas Co...... ............................................................ .. 

'ley rtIG~~sa~':idO~:IC~~::::::::::::::: :::::::::::'.::::::::::::::::::::::::::::::. 

Gas Co.......................... Liba Darlington........ · ..... . 

Summitvil 0 ......... · .. •...................•.. · O. E. Gordon .................. .. 

~::f71~:~~~~laGN~t:r~?Ra~oC·~·:::::::::::::::::::: §: ~:D~fi;::rpi·.;·::::::::::::::: 
MARION COUII1'Y. 
Con~umers' Gas Trust Co ...................:...... ... Bement Lyman ............... 

Indi..napolis andBro..dRip'pJeNaturaIGu Co. R. O. Light ...................... 

IndianapoJjsNatural Gas Co .......................... J. R. Pearson.................... 

Manufacturers' Natural Gas Co ........ ·..· ........... H. McK. L ..ndon .............. 

United States Enc..ustic Tile Natural Gas Co. John Pickens.................... 

MIAldI COUNTY. 
Amboy Natural Gas Co................................... .. C. P. Baldwin.................. . 

Citizens' Gas and Pipe Line 00 ..................... . 

North Grove Natural Gas Co............................. IJ:i~~!~~·:::::::::::::::::::::: 

West Xenia Real Estate,GIt8 and Pipe Line Co.. A.C.Smith...................... . 

Xenia Natural Gas and Pipe Line Co ............. Aaron Michaels ............. .. 

P. O. ADDRIISS. 
Huntington.
Warren. 
Portland. 

Dunkirk. 

Pennville. 

Portland. 

Lima,Ohio.

Redkey. 

Markelville. 

Alexandria. 

Alfont. 

Anderson. 

Perkinsville. 

Alexandria. 

Anderson. 

Elwo.,d. 

Summitville. 

Pendleton. 

Ingalls.

Alexandria. 

Lapel.

Elwood. 

Pendleton. 

Summitville. 

Pendleton. 

Pendleton. 

Gilman. 

Markelville. 

Pendleton. 

L•.peL

M..rkelville. 

Mendon. 

Pendleton. 

Perkinsville. 

Alexandria. 

Pendleton. 

Alexandria. 

Perkinsville. 

Anderson. 

Pendleton. 

Summitville. 

Summitville. 

Alexaudria. 

Indian..polis.
Indianapolis.
Indianapolis.
Indianapoli•• 
Indianapolis. 
Amboy.
Peru. 
Peru. 
Converse. 
Converse. 
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LIST OF NATURAL GAS COMPANIES-Continued. 
COMPANY. PRIIlS. OR SlICY. P. O. ADDRESS. 
RANDOI.PH COUNTY. 
Citizens' Natural Gas Co.......................... .... I. C. Mill........................ .. Parker. 

J<Jastern Indiana Oil and Gas Co ........ ............... Ed. Goodrich.................. .. Union City.

Elkhorn Natnral Ga. Co ....................... · ........... Joh . Farmland. 

Farmland Natnral Gas Co................................. J.1:I. urgh ........... .. Farmland. 

Green Township Natural Gas Co ..................... Jaco .................... . Shedvillo. 

I,ynn Natural Gas Co........................................ J. S. Blair...................... .. Lynn.

Parker Natural Gas Co.............. · ..... · ................ L. A. Botkin................... .. Parker. 

Rock Oil Co.................... .. ......................... E. F. Kitselma.n ............. .. Winohester. 

Windsor Natuml Gas Co................................... Milo Davidson ......_ ...... . Windsor. 

Ridgeville Natnral Gas Co ........................................................................ . Ridgeville. 

Big Four Natura:U::s C;:.N.~~........................................................................1 Carthage. 

Carthage Natural Gas Co .................................. O. S. Hill .......................... Carthage.

Citi Natural Gas Co................................... ............................ • ........ !Manilla. 

:C~~~~~~:::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::1 r:~t~e. 
ack!eman Natural Gas Co ......... · ...................... · ........... · ............ · ......... · ..... 1Mays.

Homer Natural Gas Go. . ......... , ........................................................ Homer. 

J. B. Kirkpatriok Natural Gas Co.. ·................. ........................... ....... ...... Sexton. 

Manilla Natural Gas Co·................................... ........................................... Man ill.. . 

Mays Station Natural Ga. Co ...................................................................... Mays.

People's Natural GIlS Co ................................... J. Q. Thomas.................... Rushville. 

Riverside Natural Gas Co ................................. John White...................... ville. 

Rusl>ville Natural Gas Co ................................ Wm. J. Henley................ ville. 

Sexton Natural Gas Co............................................ · ................................... 1 n. 

Walnut Ridge Natural Ga.s Co................................................................... Carthsge.

Walnut Street Natural Gas Co................................................................. Cartha«e. 

W. L. Walker Natural Gas Co ...................................................................... Carthage. 

SHELMY COUNTY. 
Citizens Naturnl Gas Co.................................... J'. L. Showers .................. . Shelbyville.

Fountaintown N"tural Ga. Co................. ......... H. M. Inlow ................... . F(>untaintown.

Morristown Natural Gas Co ............................. L. E. McDon..ld .............. . Morristown. 

Southern Indiana Natural Gas CO.·................. P. G. Kamp..................... Shelbyville. 

I 
1W .. ldron Natural Gas Co................ · ......... · ...... 1................... · ...... ·· .. • ....... · .... Waldron. 

TIPPECANOE COUNTY. . 
Lafayett" Natural Gas and Oil Co .. ~............... · S. T. Murdock .................. Lafayette. 

TIPTON COUNTY. I 
Citizens' Natural Gas Co .................................. J. C. Url!lston ................ .. Tipton.

Citizens' N ..tu....1 Gas CO.................................. 1 J. R. Hildrup................ WlDdfall. 

Lutz N .. tural Gas Co......................· ................ 1 J. c. Lutz ....................... . Goldsmith. 

Tipton Line and Improvement Co............. Johu Kemp................... .. Tipton.

'Tiptou Light, Heat and Power Co .................... Peter McArdl............ . Tipton.

Vanbrigie Natural G..s Co ............................... Peter Vanbrigle ............... Groom.ville. 

Windfall N .. tur..t Gag, Oil Ilnd Miniug Co ...... B. F. Legg ...................... .. Windfnll. 

WA.BASH OOUNTY. I 

L..Fontaine Natural Gas and Oil Co ................. O. H. Mason .................... LaFontaine. 

Somerset Natural Gas Co .................................. C. E. Henley..................... Wabash. 

Wabash ]l'uel Co ............ · ................................... M.H. Mendenhall ........... Wah..sh. 

W ..YNR COUNTY. 
Rfe\e~;~:a.:t~~~a~.?s'C~~::::::::·.. ::::~·~:::::::::: ~·.~:N;t\~x:::::::::::::::::: H~.;,s;~~~· 
HISCKLL ..NII....US. 
Central Contract & Finance Co ....................... J. D. S. Neely.......... ....... Lima, Ohio. 

Indiana Natural Ga. and Oil Co ....... ....... ...... J. S. Smith ....................... Chicago, Ill. 

Logansport & Wabash Valley Natural Gas Co.. 8. T. Murdock .................. I,afayette. 

OFFICE OF INSPECTOR OF MINES, } 
BHAZIL, IND., Jan. 16, 1895. 
W. S. Blatchley, State Geologist: 
DEAR SJR-I herewith transmit to you, as required by law, my annual 
rep"rt as Inilpector of Mines for the State ot Indiana. It embraces aU 
matters required by law to he repurted. as fully as possible with the 
material furnished in the reports furni~hed by operators and from the 
personal investigation of myself ami assistants. 
Respectfully, 
ROBERT };~lSHER, 
Impecwr of Mines. 
REPORT OF STATE INSPECTOR OF MINES. 

In compliance with law I submit the following report of the work of 
this office for the calendar year 1895, being the sixteenth annual report 
since the original organization of the Department in 1879 and the fifth 
made to the Department of Geology and Natural History. 
The statistical tables contained herein ace not as full and satisfactory 
as I should have been pleased to make them. There are several reasons 
for this, of which I may mention the foUOWinll : 
1. While the Inspector is required to collect and tabulate certain 
statistical facts no means are provided by which he is to obtain them. 
While 90 per cent. of the operators make regular and satisfactory 
reports a few pay no attention whatever to requests from this office for 
the information and others give only partial and unsatisfactory reports. 
2. As stated by my predecessor in his last annuul report he aban­
doned the attempt last year to collect such information and it was begun 
anew by him on January 1 of this year. Operators having dropped 
out of the habit of making regular reports did not resume it readily. 
3. The fact of a change having occurred in the occupancy of the 
office after the commencement of the year caused some confusion in 
receiving mail addressed to my predecessor and intended for the office. 
4. In preparing forms for reports, after taking possession of the office 
I made quite a number of changes in the blanks ann in the information 
asked for. With the exceptions of the first of the above reasons the 
others will not exist during the current year and I hope to make my 
next annual report more satisfactory in this respect. 
Several changes have been made in the personnel of the office during 
the year. About the beginning of the present year Mr. M. Comiskey 
having resigned the position of Assistant Inspector of Mines, Mr. B. 
Martin, Jr., was appointed to that position by my predecessor, Thomas 
McQuade, and served as such until March 15. Immediately on 
receiving my certificate of appointment on March 11, 1895, I ap­
pointed W m. McCloud, of Linton, Greene County, as my Assistant. He 
qualified according to law, and we assumed the duties of the office on 
March 15, 1895. Mr. McCloud served in this position . until December 
1, when his resignation, which had been tendered on November ]0, 
took effect, and James Epperson, also of Linton, was appointed to succeed 
him, and is still performing the duties of the position. 
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On taking .possession of the office I found that there was no available 
compilation of the mining laws of the State 'in a convenient form for 
ready reference, and we spent some time in arranging them for our use, 
having them typewritten., So many requests were received for copies of 
the mining Jaws that I found it expedient to have them printed. As 
the expense fund of the office was not sufficient to justify me in assum­
ing the cost of publication I had 125 copies bound with blanks for a 
record of the air measurements in mines required by law to be kept, and 
furnished the books to mine bosses at a price that will pay for printing 
and postage, if the books are aU 'paid for. 
EXAMINATION OF MINES. 
About April 1st, myself and assistant, began a tour of inspection of 
the mines of the State, Mr. McCloud taking the southern district as de­
fined by my predecessor, viz., the counties of Sullivan, Greene, Knox, 
Daviess, Perry, Pike, Vanderburgh and Warrick, while I inspected 
thpse mines in Owen, Clay, Vigo, Parke. Vermillion and Fountain, to 
which the mining Jaw applies, So far as I have been able to learn dur­
ing the year the counties of Dubois, Martin, Spencer and Gibson, in the 
southern part of the State, and Warren in the northern are without 
mines employing more than ten men. As there was nothing i,n the office 
showing the condition of the mines of the State, later than the report 
of the inspector for 1893, as published in the eighteenth annual report 
of the State Geologist, we labored under con~iderable disadvantage in 
our first inspection, Added to this the dullness of the coal business and 
unsettled conditions in wage' questions threw ruany mines idle, and gave 
us very little opportunity to It arn the actual conditions existing in them 
during their active operation. The result was that, in some cases, de­
fects were allowed to pass unnoticed, and on our second visit their con­
dition was very disappointing. This wall especially true of impure air 
arising from the interruption of the current by the opening of trap' 
doors for the passage of mules and coal cars in the operation of the mines, 
and from the use of impure oil by men employed in the mine. This is 
adulterated by being mixed with coal oil, an evil which I notice at 
greater length in another portion of this report. While mine bosses 
and officials were uniformly courteous, and in nearly all cases were 
ready to make the changes and improvements to which their attention 
was directly CIllIed, they generally seem to be very slow to discover the 
need of them, or are disinclined to make the necessary outlay to remedy 
them witilout outside pressure. In another part of this report I give 
a short description of the mines visited and the conditions in which they 
were found on each visit. 
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By the statistical tables given it will be seen that the number of 
mines in the Stale employing ten or more men is 106; the men em­
ployed in and about the mmes, 7,885; mules used in the mines em­
braced in the repurt, 679; the total amount, of coal of all kinds pro­
duced by such mines, 4,202,084 tons, to which is added an estimated amount 
produced by small mines of' 110,000 tons, making a total of 4,312,084 
tons. The estimated capital invested in the coal business in the State, 
exclusive of coalland8, is $1,852,500. 
This shows an increase of production amountillg to 664,851 t~us. and 
is exceeded by only the years 1892 and'189S, in the history of coal pro­
dllCtion of the Slate. The large increase frHm last year is accounted for 
by the comparative absence of lahor troubles during the year. 
LABOR DIFFICULTIES AND CONDITION OF THE COAL TRADE. 
During the month; of January and February, as will be seen by ref­
erence to the table of the output of coal for the year by months, the 
mines were iiI active operation in all the coal producing counties, and 
were fairly well employed durinr.r :Mareh and April. As it h!vi he.en 
customary for several years to arrange the yearly wage sCll,je to take et~ 
fect on :May t. the large falling off during :May i, to he partially attrib­
uted to the fact that ~tocks had heen increased in anticipation of a more 
or less serious stoppllge of the mines about that time. By mutual con­
ce~sions this was avoided over the greater parr. of the State. On the 
failure of a conference of operators and miners to ftlrmulate a national 
scale of price~ to be paid for midng in the various lm·a'iti"s. the Na­
tiona! officers of the U nite(! ~line Workers' Org1iniz.~tion recommended 
that each mining distriet endeavor to make a scale agreeahle to itself 
rather thall to repeat the attempt of 1894 to bring abollt a Ruspension of 
work in all the clla] fieJd~ of the country f;,r the enforcement 0' ~ na­
tional sCllle of prices The condition of the coal trade at that time 
seemed to be sucb, that wltile a temporary reduction from last year's 
prices was inevitahle, t he upward tendelley of !ill kinds of hu.imi,s gave 
promise that, within what is known as the scale year, i. e., hefhre :May 1, 
1896, prices would certainly advance to a degree that would justify even 
a higher price for mining than was then in force. The minl'rl< aud oper­
ators of the Block Coal District met by committees, a.nd on April 27, 
1895, arrived at an agreement by the terms of which the standard price 
for mining was to he the same as for 1894-5, hut that ill certain con­
tingen'cies the miuers were to accept a reduction of not to ex<lt'ed 5 cents 
per ton, and work was continued at this rate until June 15, when, by 
agreement, the price per ton of screened coal was reduced to ti5 cents 
and other work in and about the mines in the same ,proportion. This 
),lItA (',ontinued until October 1, when the standard price of 70 cents per 
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ton was restored. As far as I have been able to learn no troubles of 
any conseqqence have occurred between operators and miners at any of 
the block coal mines during the year. Since November 1st nearly all the 
mines have been running full time, and the year closes with excellent 
promise for the immediate future. 
The final settlement of a price for mining was not so easily nor Etpeed-
ily arrived at in the BITUMINOUS DISTRICT, from a complication of causes. 
The price paid during the scale year of 1894-5 in this district was ba•ed 
on the payment of sixty cents per ton for screened coal, but at some 
places all coal taken out of the mine is weighed before being screened 
(as is required by statute), and in others some is weighed in that way and 
some after being screened. A good deal of dissatisfaction existed among 
the miners over this state of affairs, and an effort was made to arrange a 
scale based on the price to be paid for " mine run" or unscreened coal. 
The operators objected to makin~ the change at that time. One of their 
number, Joseph Martin, Superintendent of the Parke County Coal Com-
pany, had been fined in the Parke Circuit Court for violation of the statute 
requiring coal to be weighed before screening, and had appealed the case to 
the Supreme Court, and they desired to wait for a final decision of that case 
before making the necessary changea in their arrangements for handling 
coal, so that they could comply with the statute. 
The condition of the coal trade noted above made the miners averse to 
entering into a contract fixing the price for a year at any figure, and they 
were unalterably opposed to a reduction, even temporarily, below the 
sixty cent rate. The price was finally fixed at that rate to continue until 
July 15th, and work was continued under this agreement everywhere in 
the district except at the mines in Vermillion County. The operators 
there claimed that the nature of the competition they encountered would 
not permit them to pay this price, and demanded a reduction to fifty-five 
cents per ton. The miners refused to accept and a strike ensued, which 
lasted, with slight interruptions, until about November 1st, and was 
finally ended by the defeat of the miners and the refusal of the operators 
to treat with, or in any way recognize, the miners' organization. The 
price being paid there now is fifty-five cents. 
At the expiration of the a2:reement on July 15th, the operators tried 
to secure a reduction of five cents per ton, finally offering to compromise 
by restoring it on October 1st. This was rejected by the miners, result-
ing in a strike at all the bituminous mine~, from the B. & 0. S W. Rail-
road northward except a few in Sullivan County which continued to pay 
the sixty cent rate. After several unsuccessful attempts to get those 
operators to join in a refusal to pay that rate the difficulty was finally 
adjusted by the operators conceding the demands made by the miners, 
and work was resumed at the old rate with the exception above noted. 
Since that time there have been some local troubles at the mines of the 
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Brazil Block Coal Company at Coxville, the Jackson Hill Coal Company 
at Eagle P. O. and Cabel & Co. at Washington, which accounts for the 
reduced production of coal at those mines as shown in the tables given. 
At present all difficulties are adjusted except that at Washington, where 
the end is not in sight. 
As far as I have been able to learn, no difficulties between operators 
and miners occurred in the southern part of the coal fields during the 
year, and there was no special cause operating to reduce the production 
of coal in that region, except the extreme low water in the Ohio River. 
It is a cause for congratulation that so Uttle time has been lost during 
the year from differences between miners and operators in the State, and 
that the present feeling existing between them is a promise of an equitable 
adjusment of any differences that may arise in the future. 
8T.A.TI8TICAL TABLES. 
In the following tables I have endeavored to give as full a showing of 
the condition of the coal business of the State during the past year as is pos­
sible with the material that I have been able to collect. In the table show­
ing the aggregate yearly production of each mine (No.3) I have noted 
those mines from which reports were not regularly received. This will 
skow to some extent the difficulties in preparing reliable tables in the 
time that could be given to the work between the close of the year and 
the date of submitting this report. The tables given are as follows: 
1. The yearly production of coal each year since the organization of 
the department of Mine Inspector for the State of Indiana. 
2. The total production of coal in the State for the year 1895, by 
months. 
3. A table showing the number of mines in each county employing 
. more 	than ten men, with an estimate of the capital invested, and the 
total amount ot coal produced and men employed and animals used, as 
shown by reports furnished this office. 
4. A table showing the mine bosses in charge of each mine, with 
their post-office addresses. 
5. A table showing the names and addre!ses of persons and com­
panies operating mines in the Siate, as far as the same have bOO¥ 
obtained by this office, with names of mines classified as new, old, 
suspended and abandoned. 
The amounts given for each year previous to 1894 are taken from the 
reports of the mine inspectors. The amounts for the years 1894 and 
1895 are taken from reportS made to this office, except that for such 
mines as are not reported I have been compelled to make an estimate. 
In doing so I have tried to make my estimates conservative. The total 
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for the current year shows a gratifying increase over that for last year, 
which is to he attributed to the comparative absence of labor troubles, as 
noticed in another part of this report. 
From Table No.2 it will be noticed that during the months of May 
and June the production was greatly reduced, and that the production 
for July, August and September would indicate. that about one-half the 
capacity of the mines was produced. This is fuUy equal to the average 
production in other years, and is as much as can be reasonably expected 
during those three months. 
From Table No.3 it can he seen where the falling offwas most notie­
able. In connection with the statute requiring all coal to be weighed 
and credited to miners before being screened, and the suit now pending 
in the Supreme Court involving its validity, it will he interesting to note 
the small proportion of "mine run" or unecreened coal reported. It 
may he, however, that some reported as screened, and slack or nut, is 
weighed to the miner as it comes from the mine, and is reported as it is 
sent to mrtrket. How far this is true I have no means of knowing at 
present. 
Tables 4 and 5 may be found useful to others, but are inserted 
principally because of their convenience in the work of this office. 
During the last half of the year I attempted to collect statistics of the 
wages paid different classes of employes, and the distribution of coal, but 
the reports sent in are not sufficiently numerOUB to make a tabulation of 
them profitable. 
I find also that the returns of the amount of money expended in im. 
provements are very unsatisfactory. Some mine owners do not like to 
furnish the information asked for, as they seem to think that it may be 
used to their disadvantage. The total cost of improvements reported 
during the year is $35,885.80, but many valuable and costly improve­
ment have been made, to my knowledge. which do not appear in the 
reports made to this office. I do not tabulate those received, as I can 
conceive of no good results that would come from their publication. In 
another part of this report I summarize ~me of the more important im­
provements made during the year. I do not give the monthly reports 
in full, as I think few persons would be sufficiently interested in them to 
consider them worth perusal, and all that can be learned from them will 
be found in the tables given herewith. 
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TABLE No.1. 
Table showing the yearly production of coal jor the State oj Indiana jr(Jm 
187.9 to 18,95, inclusive. 
YBAJl. 
Oot.,1879, to Oct., 1880.............. . 

1881.................................... .. 

1882..................................... . 

1888.................................... .. 

1884..................................... . 

1885.................................... . 

1886..................................... . 

1887.. · .................................. . 

1888.................................... .. 

1889..................................... . 

1890..................................... . 

1891.......................•.............. 

1892.. >0 ................................ . 

1893..................................... 

1894.•.. · ................................ . 

1895..................................... . 

"No Report on !lIe. 
TONS. INSPECTOR. 
1,996,490 31,135,562 Richards. 

1,771~ 1.«2,210 Wilson. 

.............................. Wilson. 

2,560,000 1,600.000 Wilson. 

Est. 2,260,000 1,750,000 Wilson. 

2.375,000 l,sso,OOO McQuade.
Est. 3,000,000 1,975,000
...................................·......·....·.M~Q,;-ad~:
3,lro,972 

3,676,004] 2,osl.ooo 

·..··· ....·· ..·..·.. ·· ..Ti~i~;: 
3,819.600 New. 185,000 Me~uade.4,494,811 No est. Me uade. 
4,358,897 No est. Me uade. 
3.440.353 No est. Me nade. 
4.312,084 1,&')2,500 i.her. 
TABLE No.2. 
Table showing th:e number of mines, men employed, mules employed and esti­
mated amount oj coal prooufled and oopitalinvested in the coal business 
in the State oj Indiana, by counties : 
Pro­
. Mines. Men. Mules. Capital.duction. 
32 3,076 180 1,334,436 700,000
fi::i~·~~::::::::::::::::::::::::::::::::::.:::::·:::::::::::::::::: 5 363 48 183,842 125.000 

Fountain ........................................................ . 3 80 8 20,687 27,000

Greene ......................................................... . 6 692 59 336,740 175,000

Knox ................... , ........................................ . 3 60 4 25,895 37,500

Owen ............................... ; ............................. . 1 22 3 5,706 10,000

Parke........................................................... 14 1,213 108 585,941 300,()OO

Perry ............................................................ . 2 60 8 16,819 23,000 

Pike···...... ·.· .......... ·· ................ ·· ........... ····· ..... . 4. 484 ro 227,OS3 115,\:00

Sullivan......................................................... . 11 720 87 433,204 2i5,ooO

Vanderburgh ................................................... 6 309 35 167,185 110,000

Vermillion ..................................................... . 5 200 34 176,4.34 115.000 

11' 544 33 5R2,094 200.000
*i::;:i~k' :::'.':.'.:::::'.':.::::::::::::::':.::::::::'.::::::::: :::::: '.:: 3 i 62 __12_ ___6_7_,74_8_ ___45_,000_ 

1 1 

106 7,885 679 4,202,084 1,8;2,500 
The estimate of capital above given does not include investments in 
coal lands. 
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TABLE No.3. 
Table showing the amount of coal produced in the State during the y~r 1895, 
by months: 
January ...................................................................................................................... . 
February .................................................................................................................... . 
March ........................................................................................................................... .. 
April ........................................................................................................................ . 
May ......................................................................................................................... .. 
June ............................................................................................................................. . 
July .......................................................................................................................... .. 
August ...................................................................................................................... .. 
September .................................................................................................................... . 
October ...................................................................................................................... .. 
November ..................................................................... : ........................................... .. 
December ............ .. 
534,173 
443,186 
338,8~7 
332,999 
133,914 
190,293 
239,800 
248,060 
258,158 
437,275 
539,812 
505,527 
Total ....................................................................................................................... 4,202,084 
Small mines-estimate................................................................................................ 110,000 
Grand total.. ......................................... : .................................................................. 4,312,084. 
The estimate for small mines is made on the basis of reports from 
thirty-five of that cla8s located in different parts of the !::;tate, and the 
names of persons operating mines furnished me, but who have not re-
ported their output. 
TABLE No. 4. 
List of Mine Bosses. 
MINE. Boss. 
CLAY COUNTY. 
John Bolin ................................... .. 
Wm. Conroy ................................... . 
Andrew Gilmore .......................... . 
,John M ushett ............................... . 
Robt .• T. Wallace ......................... .. 
. Jarnes Donehay ............................. . 
Hobt. Bennie .......................... . 
Brazil B. C. Co., No.1 ................... . 
Brazil B. C. Co., Gart. No.3 ........ .. 
Brttzil B. C. Co., Gart. No.5 .......... .. 
Brttzil B. C. Co., Ga.rt. No.6 .......... .. 
Brazil B. C. Co., Gart. No.8 ......... .. 
Brazil B. C. Co., Gart. No. 10 .......... . 
Brier Hill ...................................... .. 
Thos. }'aulds ................................ . 
Henry Schlatter ......................... .. 
II. W. Jenkins ............................ .. 
Harrison, No.2 .............................. .. 
Gla.d8tone ..................................... . 
Pratt... ................... .. ...... . 
Walter Knox .............................. .. 
"\\rrn. Penze .................................... . 
Crawford, No.2 .............................. .. 
Crawford, X o. 5 .............................. .. 
World's Fair ................................ .. • Tobn Scott ..................................... .. 
Dittmond, No 3 .............................. . 
Fortner .......................................... .. 
Thorn as McQuade .......................... . 
Ellsworth Tibbitts .................... . 
Excelsior ...................................... .. H. B. Ehrlic·h ............................... .. 
Jacob Ehrlich ................................ . 
S. J. Wilton .................................. . 
Superior Bituminous ................... .. 
Eureka, No.1.. ............................... .. 
Thomus Dalton ............................ .. 
John Cox, Sr .................................. . 
Moses Marks ................................... . 
Etlrekn, No.2 ............................... .. 
Nickel Plate .................................. . 
Brazil............................. .. ..... .. 
Wm. L. Wallace ........................... .. 
James King ................................... . Mdntosh,No
.2 ............................ . 
:\Ionarch ...................................... .. 
David J. Evans ............................. . 
Wm. J. Price ................................. .. ~:n~~~~·:::::::::::::::::::::::::::::::::.:::::::: 
Ed. Somers .................................... .. 
James Cuthbertson ........................ .. 
Wm. Parker ................................. . 
rrhomns Thompson ........................ . 
:Mike Hofman .............................. .. i!JJJ~;~~-~~:;:i;·:::}·~::c::H .. : ... :I 
Columbia ........................................ ! George Myers ............................... .. 
ADDRESS. 
Brazil. 
Brazil. 
Cardonia. 
Brazil. 
Dia.mond . 
Brazil. 
Clay City. 
Clay C1ty. 
Brazil. 
Perth. 
Asherville. 
Hoosierville . 
Knightsville. 
Perth. 
Turner. 
Brazil. 
Turner. 
Carbon. 
Carbon. 
Brazil. 
Cardon in,. 
Bra.zil. 
Brazil. 
Bmzil. 
Cardonia. 
Staunton. 
Cardonia. 
Center Point. 
Hoosierville. 
Asherville. 
Knightsville. 
~ 
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TABLE No.4-Continued. 
MINE. Boss. ADDIIESS. 
DAVIESS COUNTY. 
A.Kocher ..................................... . Washington.
8:gl:: ~~: t::::::::::::::::::::::::::::::::::: Gus Wellinger................................. Washington.

George B. Brown .. · ........................ .. MontgolUery.
~~~!~r~~~.:':::::::::::::::::::::::::::.:::::::: :\1. Cahill ...................................... .. Cannel burgh.

Wilson ............................................ . Washinl1ton.
Stoy................................................. . X:·W:·siiich:::::::.::::::::::::::::::::::::::: Raglesvdle. 

FOUNTAIN COUNTY. 
Indiana Bituminous. No.2........ ...... Steward Shirkie .............................. Silverwood. 

§~~~:~.~:::::::::::::::.::::::::::::.:::::::::::::: i: [·~r:;~~.::::::·::::::::::·.::::::::::::·::::: §il;:~:~ga: 
GIIEENE (JOl1NrY. 
S. C. Risher...................................... Linton.
i~l:~a: ~~: §":."::::::::::::::::::::::::::::::
Island. Valley................... : ............. . J~~~e~~~f~.~~.~~...:::::::::::::::::::::::.::: ti~t:;~:

Flnhart .......................................... .. James B. P .. lmer............................. I,inton.

South Linton ................................. . .Joseph Ferry................................... Linton. 

Summit .......................... .,...u ....... .. )j'rank Lockh..rt ............................ ! Linton. 

KNOX COUNTY. 
Bicknell .......................................... R. M. Freeman................................ Bicknell. 

Prospect Hill ................................... Joseph Drovetta .............................. Vincennes. 

Edwardsport ................................... Richard Geade .. ............ .................. Edwardsport. 

GIBSON COUNTY. 
Francisco ....................................... J. W. Robbs .................................... Francisco. 

Oakland City ................................... Fred Cotterill ............................ · ..... i Oakland City. 

OWEN COUNTY. 
Lencaster.No.4 ............................. James F.Andrews .......................... Woodside. 

PAIIKE (JOUNTY. 
Cox. No.3......................................... George A. Davis.............................. Coxville. 

Otter Creek ................................... J. D. Lewis ..................................... Carbon. 

Crawford, No.1 ................................ Wm. Spears .................................... Brazil. 

I. McIntosh, No.1.......................... John Schlatter ............................... Brazil. 

W:r~:::}.}:.:::::.:.:::::::.:.::::::::::::::::::::· r.i~~~~i~fi~::::::::::::::::::::::::::·:::: ~:~:(te.
~~~~::~~:L:::::::::::::::::::::::::::::::::::: Wm. Gatt ...................................... Odd. 
Parke. No.lO . ..... ...... . r.e§~~Mi~'ii:s·::::::::::::::.::::::::::::::::: ~~~:~~l:: 
Snperior. No.1....... . ................... C. E. Peek ................................. Diamond. 

Superior. No.2..... .......... .............. John Chesterfield .......................... i Brazil. 

t;f~~a; ~~:L::' :::::: :::::::::::::::::: :::::: .~:.~: ."::~~.~~~.::::.::::::: :::::::::::::::::::::::: i t;¥g~g: 
PERRY COUNTY. 
Cannelton ....................................... George W. Briggs ........................... Cannelton. 

Troy...... .. .................................. Bergenroth Bros .............................. Troy.· 

PIKE OOUNTY. 
Hartwell............... ..... ............ ......... Thomas SmalL..................... ........ Augusta.

Ayrshire ........... ........... ........... John Jennings ............................... Ayrshire. 

flft)!~~.:~.:::::: ::::::::::::::: :::::: ::: ::: :::::: 'A~d·~~·~.;:D~dd;...::::::::::.::::::::::::::.:.... Littles. 
SPENCER COUNTY. 
Sch..fer ............................................ Henry Schafer................................. Lincoln City.

Romine ........................................... J. Romine ...................................... Gentryville. 
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TABLE No. 4--Continued. 
I 
MINK. 	 Boss. ADDRESS. 
SULLIVAN COUNTY. 
Bush Creek ..................................... . H. W. Robertson ............................ . 	 Farnsworth. 

Dugger Cooferative ....................... . R. W.Eva.ns .................................. .. 	 Dugger.

Bunker Hi! ................................... . Harry Conkel ............................... .. arnsworth. 

Star City ......................................... . John McCloud .............................. .. helburn. 

H. A. Butler .................................. .. 
~~:,~e:::::::::::::::::: ..::::::::::::::::::::::::: W. E. Evans .................................. . all' e. 

Currysville ................................... , C.C.Hali ...................................... . 	 Shelburn. 

Phenix,No.l ................................. Wm.F.BrQwn ............................. .. 	 Alum Cave. 

Old Pittsburg .................................. . John McAnally ............................. . 	 Hymera.

Shelburn.......................................... Thomas Thomas ........................... .. 	 Shelburn. 

VANDlIRBURGH COUNTY. 
Diamond.......................................... Wm. Horst .................................... .. 	 Evansville. 

Union ............................................. Pius SchUltheis ......................... .. 	 E vansviIl e. 

First Avenue ................................... Louis:VI. Gaiaser .. · ........................ .. 	 Evansville. 

Evansville. 
Evansville.~~~I~~:U::~i:·E::::::::::::::~::::::::::: }~~~~:.~~¥.~?~::::::::::::::::::::::::.:::::::::::: 
VRlnllLLJON COUNTY. 
Hazel Creek, No.1 ................. " ..... Dexter Vannest .............................. 	 Clinton. 

Fern Hill ......................................... F.P.Christy.................................... 	 Clinton. 

Indiana Bituminous, No.1........... Rtewart Shirkie, Sr.......................... 	 Clinton. 

Torrey, No.4 ................................... W. H. Robertson ........................... 	 Voorhees. 

VIGO COUliITY. 
Diamond......................................... Ch ...rles Nash .................................. . Coal Bluft'. 

Peerless ...................................... ; ... G. R. Anthony................................ . Fontanet. 

:Fontanet. 
Fontanet.¥tr!t~i··::::::::::::::::::::;:::::::::::::::::::::::: l~i~iA*~:::::i,=·:·::·:::,:::,:::·:·::·:::·:::::: Fontanet. 
Eagle ...... ....................................... Ed Davis ......................................... . 	 Fontanet. 

Nickel Plate ................................... Peter Andrew ............................... .. 	 Terre Haute. 

8eeleyviIle ........................................................................................... .. 

Grant .............................................. J. L. Devonald .............................. .. 	 Burnett. 
Kanawha.i~~o..:::::::::::::::::::::::::::::::::::::::::::::::: t~~~ :~~\I~i.~::::::::::::::::::::::::::::::::: 	 Se.leyville. 
W A.RRICK COUNTY. 
Star ............................ ..................... George Archbold ............................. 	 Newburg.

Lauder ............................................. Wm. Wooley ................................... 	 Boonville. 
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TABLE No.5. 
Table Biwwing 'OOme8 and addressu of operators of mines employing more than 
ten men, with the names of the mines, showing new mines opened 
.. during the year and tMse suspended and abandoned. 
CLAY COUNTY. 
.-d 
.§ 
OlVlllU.. ADDl!lISs. '" ~ !: 
:v ~ Z 0 Jl 
Brazil Block Coal Co .. ····.. ······1 Br~:i1, Ind·····~·········1 ~ra:l Block~!'fo. l~r-;-I·=-~··..I····..Brazil Block Coal Co .............. Bra.zil, Ind................. artsherrie, l'I 0.4..... ...... 1 ...... 1 

Brazil Block Co&1 Co ........ ...... Brazil, Ind................. errie, No.5..... ...... 1 ............ 

Brazil Block Co&l Co .............. Brazil, Iud.................. Block, No 6... ..... 1 ............ 

Brazil Block Coal Co ........ ...... Brazil. Iud.. .............. Block. No.8... ...... 1 ........... 

Brazil Block Coal Co .............. Br '. Ind................. Block, No.9... ...... ...... ...... 1 

Brazil Block Ooal Co ............ .Ind ............... Block, No.IO.. ...... 110m ..... . 

Brazil Brick and Pipe Co ...... ,Ind ............... P. Co.............. 1 .................. 

Briar Block Coal Co............... lay City, Iod ......... \... ............... ...... I 

Chicago and Indiana Coal Co. Terre Haute, Ind...... 1 ............ 

Clay County Coal Co .............. 'Brazil, Iud ............... 1 ............ 

Coal Bluff Mining Co .............. Terre Haute. lad...... 1 ........... . 

Crawford Coal Co.................... Brazil. Ind ............. Crawford. '10.2......... ...... 1 .......... .. 

Crawford Coal Co ................... Brazil. Ind ................ Orawfor<h No.5......... ...... ...... ...... I 

D. H. Davis Coal Co ............... Knightsville.Ind...... World's J!'air ............ ...... 1 ........... . 

Diamond Block Coal 00......... OhiCtlgQ, Ill......... ...... Diamond ,No.3......... ...... 1 ............ 

Eureka Block Coal Co ........... Terre Haute, Ind...... Eurelta, No. L.......... ...... 1 ........... . 

Eureka Block Ooal Co ............ Terre Haute. Ind ...... Eureka. No.2............ ...... 1 ........... . 

Goucher. McAdoo &; 00........... Bra.ziI, Ind................ Monarch ................. 1 .................. 

Jackson Coal MiningCo ......... .Brazil. Ind ............... Brazil ....................... ...... 1 ........... . 

Jackson Coal Mining Co . .... Brazil. Ind ............... Nickel Plate ... ....... ...... 1 ........... 

C. Ehrlich Mininl' Co ............ Turner. Ind............... Fortner ..................... ...... 1 ........... 

C. Ehrlich Minin.. Co ............. Turner,Ind............... Excelsior .................. ...... 1 .......... .. 

P. Ehrlich .............................. Turner.Ind ............... Superior.................... 1 .................. 

1. McIntosh & 00.................... Brazil. Ind................ McIntosh, No.2........ 1 ................ .. 

Otter Creek Coal 00 ............... Brazil. Ind ........... ]'..irview ...... ......... ...... 1 

Otter Creek Coal Co ............... Brazil,Ind .............. Nellie ............... ...... 1 

Watson. Little &: Co ............... Brazn.Ind ............... Gartside.................... ...... 1 

Henry E. Weaver. Ait............ Chicago, IlL ............. Louise.................... . ....... I 

Zeller & Sigler C. and M. 00... Knightsville.Ind...... American Beauty..... ..... 1 

Zeller &: Sigler C. and]l.! Co... Knightsville, Ind ...... Briar Hill.................. 1 

Zeller & Sigler C. and::\1. Co ... Knightsville,Ind...... Columbia .................. ..... 1 

Jos. Somers ........................... Staunton,Ind ........... Sltn Pedro.. ........ ...... ...... 1 

Cabel & Co ............................ 

Cabel & Co ............................. . 

Oabel & 00 ............................ . 

Cabel &Co ............................ . 

Davies. County Coal Co ....... .. 

Mutual Mining Co ............... . 

Washington Coal Co ........... .. 

Washington Ooal Co.............. . 

Abe 8tof .............................. .. 

J. M. Wmklepleck................ .. 

DAVIESS COUNTY. 
Washiogton. Ind...... Oabel. 
Washington, Ind Cabel,
Washington, Ind· ..... Cabel, 
Washington. Ind...... Maple ..... .. 
Montgomery, Ind .... Montgomery ........... 

Oannelburg. Ind .... Mutual .................... . 

Washington, Ind .... , Wilson' •• No.1 ............. .. 

Washington, Ind...... j Wilson'a, No.2 ......... 1 

Odon, Iud.................. Stoy........................... 1 

Odon, Ind......... ...... Winklepleck ............ 1 

1 .......... .. 

1 ..... . 
1 
...... 1 .... .. 
1 ........... . 

1 ........... . 

1 .......... .. 

:::::: ::::::1:::::: 
FOUNTAIN COUNTY. 
1 1 ...... li ...... 
1 .......... 
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GIBSON COUNTY. 

.e " 
..," 
OWNER. ADDB&SJI. MINE. 
..
.. :S ;;'" 
.;
.,
" 
Z 0 00 .. 
Fred Cotterill_ ........................ ! Oakl ..nd City, Ind.... ! O .. kla.nd ..............~.• ! ...... !1!...... ! .... .. 
J. W. Robbs ........................... Francisco. Ind ......... Fr..ncisco.................. ...... .•.... ...... 1 

Maule Coal Co ........................ Prioooton.lnd ......... Princeton.................. 1 ................. . 

. 
Island Coal Co ..................... .. Indianapolis. Ind.... . Isl..nd.No.l ................... . 1 

IsI 
GREENE COUNTY. 

.. nd Coal Co ................... " .. Indian.. polis, Ind.... . Isl..nd,No.2................... . 1 

Linton. Ind.............. . Isl..nd Valley ................ .. 1
fl:t~~ ~~~tlJo~.~.~~..?~:::::::::::: Linton, Ind.. · ........... . Fluh..rt ......................... .. 1 

South Linton Co.. l Co ........... . Linton~ Ind.............. . South Linton ................. . 1 

SummitCo..1 Co .................... . Bloomneld, Ind....... . Summit .......................... . 1 

Bicknell Coal co.....................j Bioknell, Ind ...........j Bi 
.................. 1 ...... 1 1 1 ..... . 
......1Hotl"man Edwardsp't Coal Co. Vincennes,Ind......... E rt ............ 1 ............... . 

KNOX ·COUNTY. 

Prospect Hill Con,1 Ce............ Vincennes. Ind......... Pr ill............ ...... 1 ........... . 
OWEN COUNTY. 
L .. ncaster Coal Woodside, Ind Lancaster, No.:\ 
La·ncaster Coal Woodside.Ind Lancaster, No.4 
PARKE COUNTY. 
Brazil Block Coal Co .......... . Brazil, Ind .............. Cox, No.3......................../1
Brazil Block Coal Co ........... . Brazil, Ind ............ .. Otter Creek ............... ...... 1 

Calumet Coal Co ................... . , Ill ............... Lyf.'rd. No.1........... ...... 1 

C .. lumet Coal Co.................... . 	 Lyford. No.2............ ...... ...... 1 ......
1'nIJl::::::::::::::Crawford Coal Co ................ .. Crawford, No.1......... ..... 1 

1. McIntosh &; Co ......... , .... .. Br Iud ............. .. McIntosh,No.l"....... ...... 1 

Otter Crook Coal Co .............. . Br ,Ind ............. .. Mecca, No.1............ ...... 1 

Otter Creek Coal Co .............. . Bra.. ,Ind ...... _ .... .. Meee ... No.2............ ...... 1 

Parke County Co&1 ('.0........... . ~le,Ind .......... .. Pa~ke.No.6............... ...... 1 

Parke County Coal Co.......... .. Ro!!eda.Ie, Ind .......... .. Parke, No. '/,.............. ...... 1 

Park., County Co..l Co ........... . Rol!Iedale,Ind .......... . Puke,No.S......... ..... ...... 1 

Parke (',Qunty Co..l Co .......... .. RoBedaI." Iud ......... .. P ..rke. No. 9 ............. .. 

Superior Block Coal eo ......... Bn.~il, Ind. ............. .. Superior. No.1 ........ . 

Superior Block ();, .. l Co ....... .. Brazil, Ind .............. . Superior, No.2 ....... .. 
PERRY COmiTY. 
PIKE COUNTY. 
Cabol & Kaufman Coal Co...... Washin'lton. Ind ...... Hutwell .................. . .. .. 1 

~:~.~ttii~'c;;~i..c~::::::::::::::: ~~!~~~ill?:Yr;l~~.::: Ar:::~~er,;··::::::::::::::: :::::: 1 1 

S. W. Little Coal Co ............... Evaneville, Ind......... Littles ........................ .. 1 
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SULLIVAN COUNTY. 
OWNER. ADDRESS. MINe. 
Cooperative Coal Co. Dugger, Ind Cooperative......... ..... 1 .......... .. 
oc~h1"(fo~~~tl.?~.::::::::: ~:!::~~~r~i~d·:::::: ~~~~~ liii'j":::::::::::: :::::: ...1.. :::::: :::::: 
ack!on Hill Coal Co 1
............ Eagle,Ind ............... Jumbo .................... ...... 
New Pitt8bur~h C. and C. Co Alum Cave, Ind......... Phoenix, Nos.land2 ...... I 

§t'clb~~~ryr~i~elfC8:.:.~~..:::::: ~~:lg~~~: I~~ ::::::::. ~~!ll;~~~ll~.::::::::::.:.:..: :::::: i 

Harder-Hafer :;\bning Co........ Shelburn,)nd ........... Star ........................... ...... 1 ............ 

W_a_t_s_on_,L_it_tl_,,_&_C_o_._.....,._.._.._.._.. _ ..'-C_h_ic_a_g_o_,_l._Il_._._"_'''_'_'''_''",'c.B_USh Creek ............... \ 1 ......I...~= 

VANDERBURGH COUNTY. 

Diamond Coal Co..... ......... Evansville, Ind......... Diamond .................. ...... 1 

Evansville Union Coal Co...... Evansville, Ind ....... Union ...................... ...... 1 

First Avenue Coal Co ............ Evansville, Ind·........ First Avenue ............ ..... 1 

John Ingle Coal Co................. Evansville,Ind ......... Ingleside .................. ...... 1 

Sunnyside Coal and Coke Cn.. Evansville, Ind......... Sunnyside, No.1........ ...... 1 

Sunnyside Coal and Coke Co.. Evansville, Ind......... t:'nity ........................ ...... 1 

VERMILLION COt:'NTY. 
Indiana Bituminous Coal Co. Terre Haut.e, Ind.... .. Indiana Bituminous! 

Hazel Creek CoaICo............... Clinton, Ind ............ .. F!~·itiii· :::::: ::: :::::: :::1 :::::: i 

Hamilton, Vannest & Co........ Clinton, Ind ............ Hazel Creek ........... ... ...... 1 

Torrey Coal Co ........... ..... Voorhees." Ind .......... . Torrey, No.4..................... 1 

McClelland, Eastman & Co ... Clinton,lnd .............. Buckeye .................... i 1 ..... . 

VIGO COt:'NTY. 

Coal Blulf Mining Co ............ Terre Haute, Ind .... .. iamond, No.1......... ..... ...... ...... 1 

Coal Blulf Mining Co ............ Terre Haute, Ind...... 

Coal Blulf Mining Co ........... . Terre Haute, Ind..... . ereul~~;.:~:.: .:::::::: ...~.. "T . i" :::::: 

Coal Bluff :Mining Co ............ Terre Haute, Ind...... eerless..................... ...... 1 .......... .. 

Coal Bluff :Mining Co .... , ..... . Terre Haute, Ind ..... . Star ........................... ...... 1 ........... . 

Coal Bluff Mining Co ........... . Terre Haute. Ind...... Victor........................ ...... 1 ........... . 

Ed Davis Mining Co .............. Fontanet Illd ......... .. 

SeeleyvH e, Ind ........ ~:e~~ey;ii'i~..:::::::::::::::: ... ~.. :::::: "'1'::::::J. Ehrlich .. ........... l 

Ehrman Coal Co .................... . Terre Haute, Ind.... .. Nickel Plate ............. ...... 1 ............ 

Grant. C08.1 Co ........................ Burnett,Ind ........... . Grant ........................ ...... 1 ........... . 

Parke County Coul Co ........... . Rosedalei1nd ........... Parke, No. 10 ............ ...... 1 .......... .. 

Vigo Coal Co........................... Chicago, II........ · ...... . Vigo. ........................ 1 .................. 

Vigo County Coal Co............ .. SeeleyviIle, Ind........ . Ray ........................... 1 .................. 

WARRICK COUNTY. 
John Archbold .... : ............... · .. 1 EvanRville. Ind......... Star .... :...................... ...... 1 .......... .. 

Gough & Kelly ........................ Boonville, Ind........... Gough ....................... ...... ...... 1 ..... . 

Howard-Jennings Co · ...... · .... 1Ohandlers, Ind ......... Howard ..................... 1 .................. 

Clemens VOgt Coal Co............ Evansville, Ind......... Chandler ............ ...... ...... ...... 1 ..... . 

Lauder-Wooley Coal Co......... Evansville, Ind......... Lauder ........................... 1 .......... .. 
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RECAPITULATION. 
I I Ii 1111COUNTY. COUNTY. 
I~ I ./ &I ~ '1z 5 rE ~I 
Ch1Y. ...................................... 51241 .... \' 31 Pike .................................... 1 14 ..·.. ·1 .... ..
Davless ................................ 3 5 2 ...... Spencer.. ..................... ...... ...... ...... 2 ..... . 

Fountain .............................. 1 2 ...... ...... Sullivan ...... ........................ 1 7 4 ..... . 

It~::~·::::::::::::::::::::::::::::::::I·+ ~ ::::::I:::~:: I~ir~.!~!~t:::::::::::::::::::::::I·TI, i ,:::i:: ::::~ 
Owen ................................... 1 ...... ...... ...... W o.rrick ...... ...... ............ ...... 1 2 2 .... .. 

Pa.rke .................................... 1 11 1 1 ---­
Perry............ ............... ......... ...... 2 ...... ...... Tota.ls ............ ...... ...... ...... 21 81 12 8 

TABLE No.6. 
Table IJhowing the aJ1Il()Unt of cool produced during the yeaif' 1895, by counties, 
by mineIJ emplO1Jing 10 or more men. 
Clay ............................ . 1,334.436 In addition to the above. I estimate the amount of coal 

DaviesB ...................... .. 183,842 of all kinds produced by mines employin~ less than ten 

Fountain.................... .. 26,177 (10) men at 11°1000 tons. This estimation is based upon

Greene..... · ........... · ....... · 336,740 reports reeeivea from 35 of such mines. 

Knox.......................... .. 23,060

Owen .......................... .. 6,516

Parke .......................... . 569,258 

Perry........................... . 15,819

Pike ............................ . 220,474

Spencer...................... .. 2,803

Sullivan ...................... . 453,807

Vauderburgh ............. .. 200,469 

~!lrmilli()u ................. . 191,626 

v19O.····· ..... ·· ..~.·····H.u ... 558,152

Wa.rrick ....................... . 69,905

i----! 
TT'o';al.........................·11 4,202,084 

TABLE No.7. 
Table showing the total amount of coal produeed each month during the 
year 1895. 
January ..................................... ; .. . 534,173

Febrnary ..................................... .. 443.186 te~~~b·~;:::::::·::::::::::::::::.::::.:::::: ~:ml 

March.................. · .................... · .... . 338.887 Ootober .... ............................ ......... 437,275 

332.999 November .................................... 539,812 

133,914 December..................................... 505,527
rJ11::::::::::::::::::::::::::.:.:.::::::::::::::::::: 190,293 1---­
July............................................... . 239,800 Total... ·.................................... 4.202.084 
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TABLE No. 8. 
Table showing the total output of each kind of coal at each mtne m the State 
for the year 1895.* 
CI,AY COUNTY. 
,; ,; 
"' E 
" 
.,; MINES. 
"' "' " 
.j ~ g " 
"' " " 
0 
H 00 @ :g E-< 
American Beauty......................................... 156 29,032 6,845 35,877 
R~l'::1iiM~~~~-~~-~-~~~i-~~-~-t~:::::·.:::::::::::::·.·:::::: ··········67·· ······s:95i. ······2:2aii· ::::::::::::::: ir:m 
Briar Hill Block.......................................... 203 17,198 7,242 2,025 26,165 
Columbia...................................................... 213 40,444 9,410 49,854 
Crawford, No.2........... ........ ................. ...... 141 I 38,178 8,107 878 47,163 
Crawford, No.5 ............................................ 122 13,813 2,747 5,026 21.586 
Diamond......... ............................................ 194 I 58,940 18,485 77,425 
Eureka, Xo.1........... ................. ................. 137 33,319 7,484 ······4;28ii' 45,083 
Bureka, 1'1 o. 2 ...................................... ......... 122 51,749 13,407 10,630 75,795 
Excelsior...................................................... 185 25,116 11,023 36,138 
~~1;~{;~··:·:::.::::::·::.::.:::::::::::::::.::::::::::·:::::·.::: l§~ §~;~~~ ~g~ ~~:~~ 
Gladstone...... .......... ......... ...... ..................... 187 25,687 5,020 23,216 53,923 
~~~'l! l / ~ ,ij; :!~ :i ,ijj~ 
Hart., Ko.10 ................................................. j 33 3,501 480 3,981 
Harrison, No.2 ........................................... 
1 
167 23,708 7,397 3,691 34,796 
Louise, December estimate.......................... ........ . ............... .............. 46,36(} 
~~fij'~~s~.' .. ~.0:.~:: ::::::::·:::::···::::::::::::::::::.:::::1 ~BI i~;~~§ ~;§~g N;~§ 
Nickle Plate, December estimate ............... ............... 72,9•9 
Pratt ............................................................ 194 32,135 6,079 14,159 52,373 
San Pedro.... ................................................ 215 45,941 23,704 90 R9,735 
Superior Bituminous ........ ...... ............... ..... 249 20,028 17,902 38,530 
World's Fair...... ....... .................. ........ ...... 85 11,692 3,410 15,102 
Totals ................................................... ===Tss5.7i5 234.072f72.0051,334,4i. 
DAVIESS COUNTY. 
Cabel, No.4 .. ....... ......... . .................... ..... 123 22,466 8,f>.19 ......... ...... 31,02& 
Cabel, No.9 .................... ............•................ 125 5,020 2,853 31,802 39,675 
~lutm1l, December estimate.................. .... ............... ......... ...... ............... ......... ..... 10,680 
l\ion tgomery .......... ... ...... ......... ............. ...... 204 1fi,S23 8,341 · 47,290 71,454 
Montgomery, No.2..................................... 76 3,768 ............... 7,690 11,458 
Wilson ...... ............... ............... ......... ............ 208 4,823 4,648 10,179 19,45t> 
Totals .................................................. ==:::r51,000 24.30196.9611-183.842 
FOUNTAIN COUNTY . 
. 
Silverwood, estimate .............................................................................................. . 
~~i~:~~s~~~~~-~:::::::::::::::::::::::::::::::::::::::::::: :::::::::.::::. ······7;20:i· ...... 1;275· .:::::.:::::::. 
Totals .................................................................. . 7,202 1,275 
'''NoTE.-AU months are reported except those marked estimated. 
7,500 
10,000 
8,677 
26,177 
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GREENE OOUNTY. 
49,621 
32,lM 
35,999 
100,000 
94,364 
25,651 
336,740 
KN;{)X COUNTY. 
llieknell ...•.. 146 4.!lO2 005 15,400
Prospect HilI.. .........••_. 247 2,269 1,497 7,660 

Totals ........................... '" 7,171 

OWEN COUNTY. 
Lancaster, No.3... · .............. ·.·..... 1.624 

Lanes.ster, No.4...........................··-..........1__.~~.'__.:~~1__.__1____1___4_._892_ 

Total. ........... .................. 6,516 

PARKE COU!><"'TY. 
f:!if~i1;L: ..~.:-~:jCil 1111 il:~1 ~m 

Parke, No.6................................................ 155 70,217 2.~,013 I 93,230 

Parke, No.7................................................ 130 18,036 5,735 23,771 

Parke, No.8...... ......................................... 170 34.622 11,943 46,565

ParkeJ,No.9 ................................................ 93 7,562 2,829 ............... 10.~91 

Otter vreek..... · .......... · ........... · .... · .............. · .. ·1 225 13,953 2.099 . 578 16,630

Superior, No.1.................................... ........ 170 il7,tH5 15.155 82,770

.superior, No.2.............................................. 198 I 7,463 1,770............... 923 

W aba.sb, No.1, December Estimate ............!........·=I=.::..:.:.:.:.: :.::.:.:.:.:.:.=j.::::::::=::::: 75,802 

Totals ....••.... ·· .......... • .......... ••..· .......... · ... ·F...... 315,863 1 83,648 93,94b I 569,258 

PEltRY COUNTY. 
Camelton.......................... .................. 1,006 5,451 9,341 
Bergenroth .......................··· .. · ......... ··· .. · ...... ··1 __.-=:::..11====1 6,l78 6,478 
Total. -"'1-,-006-1--1-1-,m- I--]-5,-S-19 
PJKE COUNTY. 

AyrBbire ........................................................ j 202\ 54,3981 38,8651 36,llO81 129,771

H!'rtw;ell.......... ............................................. 176 . 4,029 ~,780 12,~ 21,192 

LIttle. ......................................................... 180 : 9,887 20,9721 32,i\521 69,511 

Total... ··· .. •··.. · .. ·•.... ···· ........ • .... ····; ........ ··I::::::::::l~I-7o;;m -81M3 -220,474 

---- ----
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SPENCER COUNTY. 
MIlU:S. 
183I~~!t:~!~;~::::::'.::::::::::::::::::::::::::::::::::::::::::: .....······00 ..."'1;240' ·· .. ·....005 ·1 ........·775· 2,620 

Totals .................................................................... 1,240 605 775 2,803 

SULLIVAN COUNTY. 
Alum Cave ................................................... 216 5,526 9,878 90,233 105.6:>7 

Bunker ,Hill.... ........... ................................. 157 9,420 5,200 1,674 16,294

Currysvllle ................................................... 229 10,00i 4,901 9,723 25,683

Dugger, December Estimate........................ ............... ............... ............... ............... 57,931 

Dug ar Co-oP., June to Dec. Estimate ........ ............... ......... ..... ............... ............... 5,184 

........................................................... 172 71,982 38,338 ............... 110,320

burgh ............................................. ],317 28,192 2,838 7,601 38,631 

,::\o. 1 ........................................... ' 176 17,700 5,(l91 3,690 26,490

elburn, No.2............... ............................. 26 ............... ............... 901 901 

Star City... ......... .......................................... 183 44,264 11,900 5,392 61,556 

Bush Creek................................................... 50 1,273 ............... 3,817 5,900 

-----------1----1---

Totala .. ........ ......... ..................... ............ ......... ...... 189,321 78,2ll6 123,135 453.807 

VANDERBURGH COUNTY. 
Diamond ...................................................... 281 8,851 17,555 

First enue,July to December Estim..te... ............... ............... 25,414 

lng ecember Estimate............ · ... ···.. ............... ...... ... 87,776 

t~~::s.:....:.~?:.~.:::::::::::::::::::::::::::::::::::: :::::: It 5~:~f618,382 
_______I___~__ i--~---,---1-4~~--37 
Totals ..................................m .. ·.... ......... 209,469 

VERMILLI01i COUNTY. 
Fern Hill............ ......................................... 132 53,818 21,707 76,431 

Hazel Creek. Aug. to December Estimate .............................. .. 49,621 

Indiana Bituminous.Mar. to Dec. Estimate 17 .............. . 13,236 

Torrey, No.4 .................. -............................ 132 7,024 915 191,626 

Totals ................ ................................... ...... ......... 60,842 22,622 191,626 

VIGO COUNTY. 
6,38.3 2.620 ...............
B~::~~~: ~~: L:::::~:::::::::::::::::::::::::::::::::::: ~ 3,089 1,410 i ............... Ul~ 

Grant .......................................... .................. 193 3.5.8..'iIl 28,410 16.540 80.806 

Hercules................. ...................................... lSi 21,237 5.732 1,709 28,678 

Nickel Plate, December Estimate.............. ·.. 170,484 

.-----­
Peerle.s ........................................................... • .. • .. ·iiii· ......g.............4;769· ......3;083· 17:.tfiJ7 
t~~f::~~~~:~:::::::::::::::::::·:·::::::::::::::::::::::::::::::::: ~~ i~~m ~~I 
Vietor..................\....................................... 172 6,550 ~~.~ 
X~~~·D~·~~;;;b~~·]j~ti;;,-.;:t;;:::::::::::::::::::::::::::::: .........::~.. 
Parke, No. 10.................. · ...... · .. · .. · ............... · 66 7,808 
12.105 8,543 42:476 
10,403 
Totals .....................................................................I 219,165 96,152 29,875 558,152 
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WARRICK COUNTY. 
26,280 
69,905 
NEW DEVELOPMENTS MADE DURING THE YEAR. 
While quite a number of new mines have been opened during the 
year all except one have been in fields which have been partially developed 
heretofore. The shaft of the Maule Coal Co. at Princeton is an excep­
tion, howeve~. After considerable difficulty on account of the soft strata 
which were encountered in the shaft, this company finally reached a vein 
of fine bituminous coal at a depth of 440 feet. It proved to be 6·ft. 
lO·in. in thickness and of excellent quality. The records of drill holes 
for gas wells indicate that the lIame vein underlies a large territory in 
the neighborhood of the city of Princeton. The Maule Company pro· 
poses to equip their shaft with first·claEs hoisting machinery, and a 
mining machine plant. The Yoch mining machine, driven by com­
pressed air, will be used. Another shaft will be sunk during the coming 
summer and the prospects are bright for a large development in this 
field in the near future. 
The development of the lower vein at Clinton and Geneva will tend 
to largely increase the output of coal from Vermillion County in the 
near future. Watson, Little & Co. have recently reached coal in a test 
shaft at Wi!1iamstown, Clay County, on the line which seems to divide 
the bituminous from the block coal fields and report the vein a good 
quality of bituminous with some of the properties of the block coal. 
MINING MACHINERY. 
My attention has been so fully occupied with other duties that I·have 
been unable to give the question of mining by machinery in this State 
the attention it demands and consequently can not give the details of 
this branch of mining. During the year electric mining plants have 
been installed at the Brazil Block Coal Company's Mines, No.1, in the 
city of Brazil and No. 8 on the line between Clay and Parke counties, in 
range 7. These are the only machines being used in the block (loal field 
and it was 80 late in the year before their use "passed the experimental 
stage that I have not data sufficient to base any predictions as to the 
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extent to which th!'y will probably he adopted in this field. At the close 
of the year there are at No.1, 12 Morgan-Gardner machine/, the power 
for which is furnished by two 75 Kilowatt dynamos, and at No.8, I) 
Independent and 10 Morgan.Gardner machines, driven hy two 100 
Kilowatt dynamos. The intention is to u.e machines at the latter mine 
only in the bottom vein, all work in the upper vein being done by pick 
miners. 
In the bituminous field· machines are used in the following mines, the 
power employed being compressed air: 
In Parke County, at Mecca, No.1, Parke County Coal Company's 
Mines, Nos. 6, 7 and 8, and the Calumet Coal Company's Mine, No.1, at 
Lyford 
In Vermillion County, at the Torrey Coal Mine No.4. 
In Vigo County, at the Star and Peerless Mines of the Coal Bluff 
Mining Company; the Grant Mine and Parke County Coal Company's 
No. 10 Mine. 
In Sullivan County, at Phoonix, Jumbo, Currysville, Shelburn and 
Dugger. 
In Greene County at ISland Nos. 1 and 2. 
In Vanderhurgh at Sunnyside mines Nos. 1 and 2. 
In Warrick County at the Lauder_ ·Wooley mine. 
Electric mining machines are in use at the Old Pittsburgh and Star 
mines in Sullivan County. 
Rope haulage sY8tems are in use at mines No.6 and No.8 of the Parke 
County Coal Co., in Parke County, Nos. 8 and 10 of the Brazil Block 
Coal Co., in Clay County, Island No.1 and No.2, in Greene Co., and 
the Ingleside mine in Vanderburgh County, and two electric motors are 
jn use at the Old Pittsburgh mine in Sullivan Co. 
l\UNES GENER1TING FffiE DAMP. 
There are but few mines in the tate which generate light carburetted 
hydrogen (C H 4 ) in sufficient q antity to render the air explosive. 
By reference to the table of Cause of Accidents it will be seen that but 
two accidents have occurred from this cause during the year. Both of 
the injured men have brought suit for damages, and I content myself 
here with the statement made in the list of serioue accidents. However, 
without special reference to those cases, I will say that I have learned ilil. 
my inquiries that where this gas is found it is not unusual for miners, 
after the proper marks have been made by the " fire boss" to indicate its 
presence in their places, to attempt to "brush" the gas out themselves 
rather than lose time from work while waiting for the proper official to 
get around to do it. Aside from the lack of experience of miners gener~ 
allv with this gas, this is a dangerous practice from the fact that a naked 
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light must be used in the work, and there is no means of learning when 
the place is clear without carrying that light into the place where the gas 
had been standing, when there is danger of an explosion if the work has 
not been properly done. Serious explosions have also occurred. by 
"brushing" the gas back upon a naked light which had bee~ left at a 
presumably safe distance from the point where the gas had been found 
lodged. The only safe rule is that no person should enter a working 
place where gas has been detected until it has been cleared by the proper 
per~on, and shown to be so by the safety lamp. 
The following are the mines in which this gas has been found in dan-
gerous quantities: 
Mecca, No. 1, in Parke County. 
Mcintosh, No. 1, in Parke County. Lower vem. 
Lyford, No. 1, in Parke County. 
Gladstone, in Clay County. 
Shelburn, in Sullivan County. 
Currysville, in Sullivan Cotinty. 
Howard-Jennings, in Warrick County. 
OIL USED FOR ILLUMINATING PURPOSES. 
One of the most difficult matters to deal with which is to be found in 
the mines of Indiana to-day is the inferior quality of the oil used for 
illuminating purposes. In several instances, on the first examination of 
mines, they being idle at the time, were found, when measured by the 
anemometer, to have sufficient ventilation in all parts for the number of 
men reported to be employed. On a subsequent visit, when the men 
were at work, with fully as good a current going the air was found loaded 
wit)l a sickly smelling, heavy smoke, coming from the lamps used by 
persons at. work in the mine. The impurities causing this smoke are 
principally the carbons of mineral oils used in adulterating the animal or 
vegetable oils which should be used. .My observation is that this smoke 
is very difficult to move by any current that it is possible to produce in 
mines, especially where it accumulates in a dip or swamp, so that simply 
increasing the amount of air circulating in the mine would not remedy 
the eviL This question bas engaged the attention of Mine Inspectors in 
the several States for years past, and some of them have succeeded in 
having laws passed making it a penal offense to use in the mines oils 
which have been so adulterated. I give herewith a copy of the Ohio 
statute on this subject, as amended, and would urge upon the Legislature 
of this State the passage of a similar law, with a penalty sufficient to 
insure compliance with its provisions. 
OHIO PURE OIL LAW. 
"Only a pure animal or vegetable oil, or other oil as free from smoke as 
a pure animal or vegetable oil, and not the product or by·product of 
J. 
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rosin, and which shall, on inspection comply with the following test, 
shall be used for illuminating purposes in the mines of th~ state: All 
/ 
such oil must be tested at 60° Fahrenheit. The specific gravity of the 
oil must not exceed 24° Tagliabue. The test of the oil.must be made in 
a glass jar one and five-tenths inches in diameter by seven inches in 
depth. If the oil to be tested is ,below 45° Fahrenheit in temperature it 
must be heated until it reaches about 80° Fahrenheit; and should the oil 
be above 45° and below 60° Fahrenheit it must be raised to a temperature 
of about 70° Pahrenheit, when, after being well shaken, it should he 
allowed to cool gradually to a temperature of 60° Pahrenheit, before 
finally being tested. In testing the gravity of the oil, the Tagliebue 
hydrometer must be, when possible, read from below, and the last line 
which appears under the surface of the oil shall be regarded as the true 
reading. In case the oil under test should be opaque or turbid, one-half 
of the ca.pillary attraction shall be deemed and taken to be the true 
reading. Where the oil is tested under difficult circumstances, an al­
lowance of one-half degree may be made for possible error in parallax 
before condemning the oil for use in the mine. All oil sold to be used 
for illuminating purposes in the mines of this State shall be coutained in 
barrels or packages, branded conspicuously with the name of the dealer, 
the specific gravity of the oil, and the date of shipment." 
In this connection I desire to say that my predecessor haa in several of 
his annual reports called attention to this evil and recommended the 
paesage of a law to prevent the sale and use of adulterated oil in the 
mines of the State. In the last Legislature a bill for such an act was in­
troduced into the House of Representatives by Mr. O'Brien, of Clay 
County, and referred to the Committee on Mines and Mining. This 
committee waa composed of members who, with one exception, had no 
personal experience in coal minel!l, and they could not believe that miners 
or other employes in mines would deliberately injure their hea:'lth for the 
sake of saving a few cents per month in the cost of illuminating oiL 
I will also say that from the time I took possession of my office 
until the present, I have had more complaints of this matter, and reo 
quests from both miners and operators to assist in securing the use of 
pure oil than of all other evils affecting the working of the mines. 
Several miners have told me that the use of impure oil has driven them 
to abandon work in the mines entirely on aecount of its effect upon their 
lungs, already affected with asthmatic troubles. After talking with one 
of these I visited a mine where his brother was at work and found him 
working in a cloud of smoke so thick aa to make his light have the 
appearance of a blood red danger signal, all coming from the lamps of 
himself and his son. On remonstrating with him on using such oil and 
referring to his brother's case his reply wail that it waa no use for one 
to use good oil while others were using cheap oil. I then called his at· 
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tention to the fact that the air was coming to him fr@sh from the fan and 
that if he had good oil, smoke from others would not trouble him. He said: 
",A.y, but this place winna last long, then I may ha' to go on the air 
ahint the oother." Compulsion by law is the only way to influence such 
men and they are numerous in the mines. While mine officials profess 
to be very anxious to have pure oil used by employes I have seen some 
of the worst oil I have met in the mines, being used by the mine bosses 
and drivers. A few mine bosses have taken the matter in hand and 
sb.own that where they are in earnest, even in the absence of a penal law, 
a reform can be effected. But there are so few of these, that the general 
result is unsatisfactory, and the passage of a law similar to that of Ohio 
seems to be the only adequate remedy. 
MINES EXAMINED. 
I give below a brief deseription of the condition of mines visited during 
the year, by myself and assistants. 
CLAY COUNTY. 
l'lo. 1 MINE. 
Owned by Brazil Block Coal Company. Located in the northwest 
part of the city of Brazil. Is a new mine and has been more or less out 
of proper condition during the year. The company have been experi-
menting here with electric mining machinery and the changes necessary 
in putting in, first the experimental plant, and afterwards the permanent 
plant have prevented the proper arrangement and development of the 
mine. It is now equipped with machines in successful operation, the 
first in the Block Coal field, and is in fair condition as regards ventilation. 
The escape shaft has been practically useless since it was finished on 
account of an accumulation of water in the road to it, but that has been 
lately removed. During the year an air and escape shaft has been sunk 
and a twelve-foot fan erected at this mine. 
COLUMBIA MINE. 
Zeller & Sigler Coal and Mining Co., located one-half mile southwest 
of Knightsville. The top vein, bad roof, wet roads, air courses in bad 
shape, and several doors broken down. Air bad in nearly all working 
places, though a good current was in nearly every case carried up to 
where working began. This is an old mine and work is a long way from 
the shaft. On a second visit I found the condition greatly improved and 
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as the pillars are being drawn I think there will be little difficultywith 
air during the remaining time the shaft will be worked. It will probably 
be abandoned during 1896. 
CRAWFORD No.2 MINE. 
Located at Center Point, Ind. I found this mine idle on both of my 
visits. It is a new mine and is in excellent condition as far as I was able 
to discover under the circumstances. 
DIAMOND No.3 MINE. 
This mine was idle on my first visit. It is a new mine owned by the 
Diamond Coal Company, of Chicago, Ill., situated on the N. W. quarter 
of Sec. 7, T. 13, R. 7. No recommendations were found necessary on 
my second visit, as the mine was in good condition. 
BRIAR HILL MINE. 
Briar Block Coal Company, Clay City. On my first visit, April 4th, I 
found the whole air current being sent around all the workings. A 
large part of tha air course was badly choked and. the ventilation of 
the mine very bad, and I suggested that the air be split by opening a 
certain door in the mine so that about three-fourths of the air would be 
allowed to pass to working places without passing through the obstructed 
air course. On a visit made shortly afterward to see if this and other 
suggestions had been complied with, I found that it had not, and that 
pillars were being removed which would make it impossible, and the 
mine was in very little better condition than on my first visit. I opened 
the door myself and ordered the work stopped on the pillar. The de­
sired effect was produced and I have heard no complaint of the air from 
there since. This is one of the few instances, since I took charge of the 
work, in which I have to complain of the refusal of mine officials to take 
my advice. 
AMERICAN BEAUTY. 
Owned by Zeller & Sigler Coal and Mining Company. Situated on 
Center Point Branch of the Vandalia Railroad, one mile east of Ashers­
ville. On my first visit the mine was idle, but I found the air courses in 
bad condition .. On the second visit the mine was in fair condition. It 
will probably be finished during the present season. 
No.6 MINE. 
Brazil Block Coal Company, located on the Brazil Div.ision of the C. & 
E. I. R. R., three miles north of Brazil. I found this mine idle on my 
first visit, May 10th, but in apparently good condition. Shortly after 
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oomplaint@ rE'ached me, and on a second visit I found that the working 
force had heen greatly increased and there was not air enough fur the 
men then in the mine. Several improvements were suggested which 
were carried out, and on a third visit I found the mine in good condition. 
No complaints have reached me from there since that time. Pillars are 
being drawn preparatory to abandoning t.his mine, and it will probably 
be finished during the present season. 
EUREKA No.1 MINE. 
On my first visit I found this mine idle and in apparently good con_ 
,dition. On a subsequent visit I found a good deal of air escaping and 
smoke hangi1lg in a number of places. The upper vein had also been 
opened and was not properly ventilated. I spent nearly two days with 
the mine boss on this visit and found that the mine was in such a con­
dition that a large amount of time would be neceEsary to place it in 
proper condition for work. The mine boss knew what was necessary and 
how to do it. 
Et:"RERA No.2 ::I.fINE. 
Just east of Carbon. When first inspected ventilation was very poor 
on account of the small space available for a downcast; on my recom­
mendation this was enlarged to dou hie its size and partitions between the 
,down-casts and up-casts were repaired. On my seconrl visit I found the 
mine in good condition. 
EXCELSIOR AnNE. 
Located northwest of Perth one mile. There are two veins worked in 
this shaft, anrl it is well ventilated in both. Some dangerous roof is 
found in the top vein, but with this exception the mine is in excellent 
,condition. Bya break in the roof this mine was flooded by water from 
the abandoned works in a vein overlying the two now being operated. 
Though all the men employed were at work at the time, and the water 
nearly reached the roof in places, by good management on the part of 
H B. Ehrlich, Superintendent, all were gotten out without injury. The 
water is being pumped out and the mine is nea.rly ready for operation 
again. 
FORTNER AnNE, 
,One mile southwest of Turner, is a bituminous mine. The vein is 

nearly seven feet high and lies very near the surface, in numerous places 

not over eight feet of strata overlying the coal. There are so many 

. openings that a complete system of ventilation for the mine is impossible. 

However, on my visit to the mine on November 28 I found there was 

: good air in all parts of it from natural ventilation, and the oompany 
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have two fans on the premises ready to be put into immediate use if neces­
sary. In other respects the mine is in excellent condition. It is owned 
by C. Ehrlich. Ell. Tibbits is the mine boss. 
FAIRVIEW MINE. 
Located four miles northwest of Brazil. At the time of my first visit 
this mine was idle, making some repairs in the bottom vein. As far as 
could he learned under the circumstances the mine was in good condi­
tion. On the two subsequent visits I found the mine idle, and did not 
make another inspection. 
GART. No.3. 
Located two miles northwest of Harmony. Preparations had been 
made to abandon this mine, when it was determined to work another 
piece of coal by the same opening. On my first visit I found it very 
poorly ventilated, and suggested quite a number of improvements. 
These were made and the bottom vein workings were put in a fair con· 
dition. A tunnel was driven from the bottom to the top vein, and on 
my second visit I found the air very poor in that part of the mine, but 
preparations were being made which I thought would remedy that, and 
since the completion of the improvements I have heard no complaint. 
GART. No.4. 
This mine was in good condition on my first inspection, all the work 
being done upon pillars, and since that time the mine has been worked 
out and abandoned. 
GART. Xo. 5. 
Located in the town of Cardonia. It is one of the largest mines in 
the State, employing about 350 men when running to its full capacity. 
This mine is well laid out, and the only objection I can find with the 
way it is conducted is that break-throughs are not closed up as quickly 
as they should be, which makes the air very poor near the faces of the 
entry. On my last vlsit I found less reason to complain of this, and the 
mine was in good shape in every way. 
GLADSTONE MINE. 
Located on the line between Clay and Vigo counties one-half mile 
north of the "Big Four" Railroad.. Some trouble is experienced in 
this mine from fire damp, but the ventilation is kept in such condition 
that there has been no accident from this cause since January, when 
Joseph Debouille was severely burned. 
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HARRISON No.2 MINE. 
Located four miles north of Clay City. Was working only one side 
when inspected April 30th. It was in fair condition with respect to 
safety and ventilation. The second inspection of the mine was made by 
Mr. MoCloud in July, who reported favorably of its condition. 
GARTSIDE MINE. 
Located one mile north of Knightsville. On my first visit April 30th 
I found that no work was being done in the mine, except in drawing 
pillars preparatory to abandonment, and the mine was in as good con­
dition as possible for that work to be done. I am informed that the 
mine will be abandoned during January of this year. 
LOUISE MINE. 
This mine was visited twice during the year and found in fair condition 
on both occasions. It is worked on the single entry plan and the doors 
used in directing the ventilation are frequently allowed to siand open. 
I recommended that additional trappers be employed and the doors more 
carefully attended. When this is done the mine will be in good con­
dition. 
McINTOSH No.2. 
This is a new mine situated one mile east of Brazil. During the year 
an escape shaft has been sunk, covers and safety catches put upon the 
cages, and safety gates at the top of the shaft. On the occasion of my 
last visit, November 28th, the mine was in fair condition. Another split 
in the air current is necessary, which the superintendent promises to 
make soon. 
NELLIE MINE. 
Located one mile south east of Brazil. Was visited twice during the 
year. The first visit, April 25th, the east side was not being worked at 
all and there were but few men on the ,west. On account of water lying 
in the air course the current was very weak in places. I recommended 
that the water be taken out which had been done before my next visit, 
and conditions there materially improved, though nearly the same thing 
existed on the east side as were on the west at my first visit. By the 
opening of a new air course this trouble has been largely done away' with 
and the mine is now in fair condition. 
NICKLE PLATE MINE. 
Located one mile south of Benwood. Several improvements in the 
way of stoppings and air courses have been made at this mine during 
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the year and on my last visit I found it in fair condition with the ex­
ception of a few places in the top vein, whiC'h was just being started, it 
having been unworked for some time. I recommended that the air 
course leading to it be cleaned out and two breaktbroughs made, which 
Mr. Cox, the mine bos!!, promised to have attended to immediately .. 
OTTER CREEK MINE. 
This mine was not working the bottom vein at the time of either of my 
two visits, the workingB in the top vein were in excellent condition. 
PRATT )IIINE, 
One mile west of Perth, was found in a satismctory condition on each 
of my two visits, though the mine boss was pushing some further im­
provements in the way of shortening his air current to secure better 
results. 
SUPERIOR MINE. 
A new mine one-half mile Wf'Ilt of Turner, in a seven foot vein of bitum­
inous coal, began taking out coal in January 1895, during the year has 
sank an escape shaft, placed covers and safety catches on his cages and 
safety gates on the shaft. The shaft was sunk on a fault which threw 
the coal down about eighteen feet, consequently only one side of the 
mine is being worked. Owned and superintended by P. Ehrlich. 
'WORLD'S FAIR MINE, 
One mile northeast of Brazil. was found in good condition on the oc­
casion of both of my visits. 
BRAZIL MINE. 
Situated one mile north of thE) WorJd's Fair mine. Worb three veins, 
was idle during the greater part of the year. When examined October 
27, shortly after having begun work, was found in fair condition. The 
Itrata between the top and the second vein are very weak and there are 
several falls through which the air escapes between the two veins. In 
spite of this the mine is well ventilated, and in a safe condition, with the 
exception of the middle vein where the roof will require t9 be oo~stantly. 
watChed. 
CRAWFORD No.5 MINE. 
This mine is worked out and abandoned, as is also No.9 of the Brazil 
Block Coal Company. Brazil Block Coal Company's No. 10 mine was 
not in operation during the year until the latter part of November and I 
have not had an opportunity to visit it since operations were resumed. 
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OWEN COUNTY. 
Lancaster Mine, No.3, was finally abandoned during the summer of 
18l!5, and No.4 has been opened up and is in good condition for a new 
mine, though all the provisions of the lAw have not been complied with 
at the date of our last visit. 
PARKE COUNTY. 
COX No.3 MINE. 
Near Coxville, Indiana. This is a bituminous mine owned by the 
Braz.il Block Coal Company. This mine has been idie a good deal during 
the year on account of differences between miners and operators. I did 
not have an opportunity to examine it while it was in operation. As far 
as I could di:!Cover from the examination when the men were not at work 
the mine is in fair condition as regards ventilation, but there is eome very 
dangerous ruof in the mine which requires constant watching. Some 
accidents happened in spite of the utmost care, used on part of the mine 
boss and the superintendent. 
CRAWFORD No.1 MISE. 
Two miles northeast of Carbon. This mine was shut down during the 
greater part of the summer and after operations were resumed it worked 
so irregularly that I was not able to make a proper inspection of it during 
the year, but have been informed that the mine is in good condition. 
LYFORD No.1 MINE. 
On my first visit to this. mine I found that it was shut down for repairs 
and I could not get down. On my second visit I found the mine in a 
bad shape, but the owners were at work trying to improve the conditi.m 
by cleaning out air courses, improving brattices and stoppings, and were 
building au over cast on the north side of the mine. These improve­
ments will materially better the existing conditions. The slate overlying 
the coai is very hard to keep up with timbers and gives a great deal of 
extra work in mining the coal, besides the constant danger attending it, 
and great care is necessary to prevent accidents from that ('..ause. The 
Lyford Mining Company has recently disposed of its holdings of coal 
property to the Calumet Coal Company, of Chicago, Ill., who are pre­
paring tl) develop the same more fully than has heretofore been done, 
making the improvements noted above in No.1 Mine, and are preparing 
to entirely remodel the No.2 shaft, which has been idle for some years. 
This promises to be a more important point in coal mining than it has 
h",.," h.,,.,,.tl)fm'p'. 
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MciNTOSH No.1 MINE, 
Owned by I. Mcintosh & Co., was sunk to the bottom vein during the 
summer. A good quality of coal was found, of fair height and with a good top. The mine developed some fire damp, and one serious accident 
occurred during the year from an explosion of the same. Since that time the proper precautions have been taken to prevent explosions and 
no further damage has been done from that cause. The top vein work-ings of this mine are in a very dangerous and poorly ventilated condition 
and are being worked solely with a view to their further abandonment, 
which will probably be accomplished early in the present year. 
MECCA Nos. 1 AND 2 MINES. 
These mines are now owned and operated by the Otter Creek Coal Co., 
of Brazil, Ind. No. 1 was found in splendid condition when inspected 
on April 18th. No. 2 is being finished preparatory to abandonment. 
PARKE No.6 MINE. 
This mine was visited several times, I having made two regular in-
spections and being called there twice on account of accidents resulting in death, which are noted in their proper place in this report. On my first visit I found insufficent air on the north entries on the east side of the shaft, and also on the fifth north on the west side. I suggested 
several improvements in air courses and doors and on my last visit found the conditions materially improved and the mine in good condition. 
PARKE No.8 MINE. 
On my first visit to this mine I found it in fair condition, with the ex-
ception that breakthroughs were not closed properly as the workings ad-
vanced, which caused the air to be dull near the faces of the entries. On my second visit I found the air very bad in several of the entries on the north side of the mine, and suggested changes to be made which I thought would improve conditions there. On a third visit I found that they were working toward making the changes suggested and that in the 
meantime temporary measures have been taken to improve the faulty 
conditions, with fair success, and the mine was in a passable condition. 
PARKE No.9 MINE. 
This mine was worked out and abandoned during the year. 
SUPERIOR No.1 MINE. 
This mine has given me more trouble than any other during the year, 
and I have found it necessary to make four visits for the purpose uf hav. ing my suggestions complied with, looking to the better ventilation of the 
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mine. On my last visit, however, I found that the mine had been given 
a thorough overhauling and was in fair condition. Owing to the char-
acter of the roof of this mine it is very difficult to keep the air courses 
and entries open and in a safe condition, and it can only be done by con-
stant watchfulness. 
SUPERIOR No.2 MINE. 
Is a new mine sunk during the year and is only fairly opened up. It 
is located about half a mile southwest of No. 1 mine, and promises to be 
a good mine, as it is well laid out and the coal is proving of good quality. 
Ventilated by a twelve-foot fan, and is fully equipped with all appliances 
and safeguards required by law. 
PARKE No .. 7 MINE. 
From a combination of causes I have been unable to inspect this mine 
during the year, but I have been reliably informed that preparations are 
being made to abanllon it. For quite a good portion of the year it was 
not in operation, and when it was, other duties kept me so busy that I 
could not conveniently visit it, but hope to do so soon 
FOUNTAIN COUNTY. 
SHIPMAN MINE. 
This mine worked only a few months during the year and was finally 
transferred to the Indiana Bituminous Coal Company, during the month 
of November. I did not inspect it during the year, and have no record 
that my predecessor did. It was suspended at the time of both of my 
visits to Fountain County. 
SILVERWOOD MINE. 
This is a new mine situated about a mile and a half northwest of Silver-
wood, shaft sixty-five feet deep, into a good vein of bituminous coal. 
Though not fully equipped when I visited it, it was in a fair condition as 
to safety and ventilation. 
STURM MINE. 
Owned by M. Sturm, Silverwood, Ind. This is a small mine, employ-
ing from twelve to fifteen men. The underground pillars are being 
drawn and the mine will soon be abandoned. On my first visit I ordered 
safety gates put upon the top of the shaft, and suggested that the rope 
being used was too light for the work required of it. On my second visit, 
a month later, I found that gates bad been erected as suggested, and was 
informed that a new rope had been ordered. This mine may be run on a 
small scale for some time before being entirely abandoned, as the under-
ground workings are in good condition. 
442 REPORT OF STATE GEOLOGIST. 
DAVIESS COUNTY. 
BUCK.EYE MINE. 
Located near Cannelburgh. This mine has not been in operation for 
some time. At the time of my visit, they were making arrangements to 
take the water out preparatory to starting the mine. 
MONTGOMERY No.1 MINE. 
Located at Montgomery, operated by the Daviess County Coal Co. 
The coal is three feet eight inches thick, worked by shalt. When in­
spected December 19, it was in bad condition. In some parts of the mine 
the ventilation was bad, due to badly closed breakthroughs. Several 
<lhanges were ordered which the company agreed to do at once. They 
~mploy eighty-five men at this mine. 
MONTGOMERY No.2 MINE. 
Located at Montgomery, operated by Daviess County Coal Co. The 
<loll.l is three feet eight inches thick, operated by shaft: When last in­
spected was in good condition. This mine employs fifty miners. 
MUTUAL MINE. 
Located at Clark Station. Operated by shalt, one hundred feet deep. 
The coal is partly canoel and partly bitumioous, the cannel being three 
feet and bituminous one and one-half feet thick. This plaee wu inspected 
{)n December 18, and found in good condition. 
No.4 MINE. 
Owned by Cable & Kaufman Co. Located two miles south of Wash­
ington. This mine has been idle for two months. When last inspected 
was in goQd oondition. 
No.9 MINE. 
Owned by Cable & Kaufman Qo. Located two mile! south-west of 
Washington. This mine was inspected on April 7. Ventilation was 
found very bad, due to damp coming from old workings. The same were 
{)rdered brattieed off from the new workings. 
STOYS' MINE. 
Located at Raglesville. Owned and operated by Abraham Stoy & Son. 
The mine is !ituated two miles from the E. & R. R. R. The ooa.l is three 
feet thick and of excellent quality. It is operated by shaft fifty feet deep. 
Thev emplov twenty-three miners at this mine. 
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WINKLEPLECK MINE. 
Owned and operated by Jon as Winklepleck. Located near Raglesville, 
two miles from the E. & R. R. R. Operated by shaft fifty feet deep. 
The coal is three feet thick and of excellent quality. I inspected this 
mine December 3, and ordered several changes made to place the mine in 
compliance with the law. This mine employs twenty-four miners. 
WILSON'S MINE. 
Located near W asbington, Indiana. Operated by Washington Coal 
Co. The coal is six feet thick, of a good quality. This mine is nearly 
worked out, and they are drawing the pillars on nearly all the entries. 
This place is operated by shaft sixty-four feet deep. When last inspected 
was in fair condition. 
GREENE COUNTY. 
FLUHART MINE. 
Operated by Linton Coal and Mining Company. Located one and 
one-half miles southwest of Linton, and operated by shaft seventy-two 
feet deep. The coal is five feet thick, of good quality. This mine was 
inspected March 2fi, when the air courses were badly filled with slate and 
water. The neces~ary changes were ordered made to place the mine in 
compliance with the law. 
I~ LAND VALLEY MINE, 
Located two miles southeast of Linton, on the I. & V. Railway. The 
coal is five feet thick, of excellent quality for steam and domestic use. 
Operated by shaft fifty-two feet deep. The output at this place is about 
three hundred tons daily. When last inspected the mine was in good 
condition. Fifty men are employed at this mine. . 
ISLAND :No.1 ::\IINE. 
Owned by Island Coal Company. Located one and one-half miles 
south of Linton. Operated by shaft sixty-six feet deep. rhis mine has 
lately been equipped as a machine mine, and they also have the latest 
improved machinery for hauling and screening the coal. The coal i! five 
feet thick, of excellent quality for steam and domestic use. They em-
ploy one hundred men. When last inspected was in good condition. 
ISLAND No.2 MINE. 
Located at Linton, owned by Island Coal Company, operated by shaft 
ninety-five feet deep. This is a machine mine, one of the largest in the 
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State. They run twenty-two Harrison machines. The capacity at this 
place is one thousand tons daily. Th~ coal is five feet thick and of ex-
cellent quality. They have lately put in rope haulage. One hundred 
and twenty-five to fifty persons are employed. In good condition when 
inspected. 
SUMMIT MINE. 
Located one mile west of Linton, on the I. & V. Branch R. R., 
operated by-shaft ninety-five feet deep. The coal is five and a half feet 
thick, of good quality. This mine was inspected December 1st, the ven-
tilation was found bad, due to badly stopped break-throughs. The 
necessary repairs were ordered and on my return two weeks later I found 
the mine in good condition. This mine employs 150 ~en. · 
SOUTH LINTON MINE. 
Located one mile south of Linton, on a branch of the I. & V. R. R., 
operated by the South Linton Coal Company. The coal is five feet thick, 
of good quality, operated by a shaft eighty-one feet deep. They have 
lately put down a manway. When last inspected this mine was in ex-
cellent condition. This place has a daily capacity of 400 tons. 
TEMPLETON'S MINE. 
Located three-fourths of a mile southwest of Linton. This mine is 
operated by shaft, the coal is five and a half feet thick and of excellent 
quality. At present they employ less than ten men, but are putting in 
machinery preparatory to opening a large mine. 
KNOX COUNTY. 
BICKNELL MINE. 
Located at Bicknell, Ind. Operated by the Bicknell Coal Company. 
The coal is four feet three inches thick, and of good quality. It is 
worked by a shaft ninety-seven feet deep. They employ forty-five miners 
at this mine, and when last inspected it was found in good condition. 
EDWARDSPORT MINE. 
Operated by the Hoffman-Edwardsport Coal Company. This is a new 
mine, having been opened within the past year. The coal is four and 
one half feet thick and of good quality; operated by a slope. This 
place was inspected December 16th, and found in good condition. They 
employ twenty-seven miners. 
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PROSPECT HILL MINE. 
Located at Vincennes, Ind. Owned by Frank Clark, operated by a 
shaft 335 feet deep. The coal is three feet thick, of fair quality. It is 
underlaid with fire-clay of a very soft nature which heaves so that it is 
hard to keep roadways and air courses open, making it a very expensive 
coal to work. I inspected this mine on December 17th, and found the 
general condition of the mine bad. 
PIKE COUNTY. 
AYRSHIRE MINE. 
Operated by David Ingle, Oakland City. This mine is located at 
Ayrshire, six miles east of Oakland, it is operated by a shaft twenty feet 
deep. The coal is five feet thick and of excellent quality. They employ 
about 150 miners. When last inspected the mine was in fair condition, 
except ventilation, which was bad, due to badly stopped break-throughs 
and use of curtains instead of doors. I recommended putting in doors 
and fixing up the break-throughs, which they readily agreed to ·do. I 
think the next inspection will find the mine in good condition. 
BLACKBURN MINE. 
Owned and operated by S. W. Little. Located at Blackburn Station 
and operated by a slope. The coal is seven feet thick with censiderable 
sulphur. The company has lately put in the latest improved machinery 
for handling and screening the coal. They employ twenty·seven miners. 
When last inspected the mine was in fair condition. 
HARTWELL MINE. 
Owned and operated by Cable & Kaufman, Washington, Ind. Man-
aged by Thomfls Small. This mine is located near Augusta, on a branch 
of the Air Line R. R. It was inspected on Dec. 21st, and found in ex-
cellent condition. The coal is four feet thick.. When the mine was in-
spected they were working sixty-nine miners and two mules in the mine, 
and five men on the outside. 
LITTLE'S MINE. 
Owned and operated by S. "\V. Little Co., Evansville, Indiana. Lo-
cated at Little Star, on the Evansville & Indianapolis R. R. The coal 
is six and a half feet thick, of fair quality, operated by a shaft eighty-six 
feet deep. They employ sixty-five miners. I inspected this mine De-
cember 23d, and found it it good condition. 
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VERMILLION COUNTY. 
FERN HILL MINE. 
Located near Clinton. Was idle on my first visit. On my second 
visit, Aug. 19th, the mine was in good condition in all respects. 
INDIANA BITUMINOUS No.1 MINE. 
Northwest of Clinton. This mine has been remodeled during the 
year and fitted with patent selfdumping cages, new boilers and a twelve 
foot fan, also a new eighty thousand pounds capacity track .scales. 
These repairs were under way on my first visit and I did not inspect the 
mine. When inspected, Aug. 19th, the mine was in good condition. 
TOREY No.4 MINE. 
On my first visit this mine was being sunk to the bottom vein, and no-
work was being done in the upper vein. On my second vi~it the mine 
was just starting, after a strike, and was in bad shape in the upper veia 
works. Very little work has been d·me in opening the bottom vein 
which is the same coal that is being mined at Lyford, in Parke County. 
This mine is located at Geneva, Vermillion County. 
HAZEL CREEK No.1 MINE. 
This mine is being worked by a company of miners who have it leased 
from the Hazel Creek C.•al Cn: When examined it was in fair condition 
with the exception of one part of the mine where about eight men were 
at work. The air was very bad there, and I gave the mine boss ten days 
to remedy it or cease work there. I have si••ce learned tha~ that part of 
the mine was abandoned. There is nothing but pillar work left in the 
mine, but it may be run on a small scale during the whole of the present. 
year. 
VIGO COUNTY. 
GRANT MINE. 
Located near the town of Grant, on the C. & E. I. R. R. When ex-
amined this mine needed a good deal of improvement, as the road to the 
escape shaft had been allowed to fall in and the shaft was not available 
to the use of the men. The air in some parts of the mine was also bad, 
and I instructed the Superintendent to make the necessary improve-
ments. He has since reported that this has been done, though I have 
not made a second inspection of the mine. 
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VIGO MINE. 
One mile west of Poleyville.. Is a ~ew mine operated by slope. It 
is in good condition in all respects, well aired and safe. A safety spring 
was recommended on the top of the slope to prevent cars running back .. 
On my 8econd visit I found that one had been placed there. 
RAY MINE. 
At 80eleyville, Ind. Is a new mine opened by shaft. Is fitted with 
'Self..dumping cages, and is aired by a twelve-foot fan. An escape shaft 
is being sunk at this mine, and is nearly completed at this writing. 
When this is done the mine will be iIl excellent condition in all reo 
speets. 
VICTOR MINE, 
Southeast of Fontanet, was found in good condition, except that the roof 
is dangerous. However, it was well timbered and all possible care taken 
to prevent accidents. This mine is nearly worked oilt, and will probably 
be abandoned during the year. 
Ul)IION MINE. 
North of Fontanet, is a new shaft, fitted with self-dumping cages. I 
found all the conditions of the law complied with at this mine. The 
roof is very bad in some places, but proper car6 has been taken to pre­
vent accidents, and none were reported from this cause during the year. 
STAR MINE. 
Just south 0 f Fontanet. I found this mine in excellent condition, in 
all respects. They are now engaged in drawing pillars preparatory to 
abandoning the mine and it will probably be completed during 1896. 
PEERLESS MINE. 
Located one-half mile north of the Coal Bluff crossing, on the C. & E. 
I. R. R. This mine has run so irregularly during the year, that I have 
been unable to visit it when it was at work. When inspected it was in 
fair condition and I considered no recommendations necessary. 
NICKLE PLATE MINE. 
Located one mile southwest of the Vigo mine. The coal lies nearly 
on a level with the valley and is brought to daylight by mules. The 
mine is aired by two fans, and was in good condition when inspected, 
except that breakthroughs were not being well closed, however there was 
plenty of air in the mine to keep it well ventilated, in spite of the waste. 
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HERCULES ~IINE. 
This mine was worked out and abandoned during the year. 
DIAMOXD ~iIXE No.1. 
This mine did not resume operation after the stoppage on May 1st. It 
has been definitely abandoned. The machinery has been moved to 
Diamond No.2 near Grant, which has been opened since that time. 
EAGLE MINE. 
Located just west of the Vigo mine. Opened by a slope. When first 
examined this mine was in a very bad condition for air, but on my 
recommendation a fan was erected and on subsequent examination the 
mine was found in good condition. 
SULLIVAN COUNTY. 
SHELBURN MINE. 
Located in the town of Shelburn. This mine was examined by Mr. 
McCloud who reports it in bad condition, dirt being allowed to accumu­
late in the air courses, and the road to the escape shaft being badly filled 
up. It has recently passed into the hands of C. C. Heisen, Chicago, who 
bas made a great many improvements on the outside of the mine during 
the year, and I hope that the inside condition will be bettered soon. 
OLD PITTSBURGH MINE. 
Located at Hymera. Was in fair condition when examined, except 
that the roof was bad in places, and the air having to travel through old 
works, was not as good as it should ha,e been. Electric machines are 
used in this mine, and the coal is brought to the bottom of the shaft by 
two electric motors. There has been several changes in superintendents 
during the year so that it has been impossible to have improvements 
made systematically, and on a later visit, the air courses were found in 
very bad condition. 
JUMBO MlJ'(E, 
Located at Jackson Hill, is in fair condition only. The mine has been 
opened up extensively and proper attention has not been given to the air 
courseJil, 80 that the air is bad in some parts of the mine. I have recom­
mended that the air be split on each side of the shaft, and the superin­
tendent has promised to comply with this. 
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STAR MINE. 
Located at Grammercy Park. This mine was found in fair condition 
on all visits made during the year, as it is nearly new, with good roof and 
bottom. Mr. McCloud resigned the position of Assistant State Mine 
Inspector to take charge of this mine, and reports from there lately indi-
cate that conditions have considerably improved. 
CURRYSVILLE MINE. 
One mile north of Shelburn on the E. & T. H. R. R. Is in poor con-
dition ; the main shaft in several places bas given way and it needs a 
recurbing. The air is very poor at the bead of the workings. 
PHOENIX MINE. 
Located at Alum Cave, on the line between Clay and Sullivan counties. 
Some repairs were needed here on the first visit. On the second visit 
the mine was found in fair condition, while there is still room for improve-
ment. 
BUSH CREEK :\'liNE. 
Locatbd four miles east of Sullivan on I. & St. L. R. R. Owned by 
Watson, Little Coal Co. Operated by shaft one hundred and six feet 
deep. This is a new mine, having been opened within the last two years. 
The coal is five feet three inches thick, of good quality. When last in-
spected the mine was in good condition. They employ thirty-three 
men. 
HANCOCK MINE. 
Located at Farnsworth on I. & St. L. R. R. Owned by Hancock & 
Conklin. Operated by shaft seventy-three feet deep. When last in-
spected this mine was in excellent condition. The coal is four and a 
half feet thick, of good quality. They employ forty men in the mine. 
L YONTON MINE. 
Owned by Lyonton Coal Co. Operated by shaft forty-five feet deep. 
The coal is five feet in thickness of good quality. This mine has been 
idle for several months. 
DUGGER MINE. 
Located at Dugger on the I. & S. R. R. and I. & V. Coal Branch. 
When first visited, Mr. McCloud reported the mine in a bad shape. The 
mine changed hands during the summer and is now being operated by 
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the Indiana & Chicago Coal Co. After taking possession of the mine 
they spent nearly three months in making repairs underground, and 
when last visited it was found to be in a fair condition. 
DUGGER COOPERATIVE MINE. 
Located one mile west of Dugger. Is operated on a small scale by a 
joint stock company. Mr. McCloud, on his first visit, ordered that an 
escape way be provided at this mine. Some work was done towards this 
but on our last visit nothing was being done toward completing it. We 
found that less than ten men were being employed under ground and 
that, consequently, the law did not compel the company to make the 
opening. The ventilation was fair and the condition of the mine in other 
respects good. 
Several mines reported from Sullivan county last year by my prede­
cessor are now employing less than tell men and have not been inspected 
. nor required to report to this office since my term began. Myself and 
assistants found our time so fully employed in inspecting and recom­
mending improvements in the larger mines of the State and seeing that 
our recommendations were complied with there that we were compelled 
to entirely neglect those to which the law does not apply, and may have 
omitted some mines employing between ten and fifteen men. How­
ever, during the present year we shall attempt to visit, at least once, all 
mines in the State, and be able to report fully on their condition, pro­
duction and the number of men employed in them. In another pa.rt of 
this report I give an estimate of the amount of coal produced by mines of 
this class, based on the best data L have been able to obtain in the time 
at my disposal, which shows thi!; to be a very important industry in 
itself. 
VANDERBURGH COUNTY. 
DIAMOND MrNE. 
Was inspected twice and found in fair condition Oll both occasions. In 
common with all mines in Vander burgh County 1,his mine has a good roof 
and the ground is dry. During the summer the outside work of the shaft 
has all been rebuilt and made .new aud the mine is in good condition. 
FIRST AVENtrE MIN:jl:. 
This mine was visited twice during the year, and on my second visit I 
found that several improvements had been made during the year, by 
cleaning out the air course, bratticing break-throughs, and banging new 
noo".. in t.h., min.,. nuttinp' it in a fair condition. 
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SUNNYSIDE MINE. 
Was visited twice during the year. Between my two visits the main 
air course had been cleaned out and three patent doors hung, which, with 
other needed improvements, has brought the air to a good condition. In 
other respects the mine is all that is to be desired. 
UNION MINE. 
This mine is operated by the Evansville Union Coal Mining Company, 
which is composed entirely of persons working in and about the mines. 
The mine was found in bad condition on my first visit, it having very 
poor arrangements for ventilation and no escape shaft. Curtains were 
used in place of trap doors and the signal law of the State was not being 
complied with. I recommended the necessary change and that an escape 
shaft be sunk immediately. This was started and sunk about 100 feet, 
and on my second visit work in it had been abandoned for some time. I 
ordered that all men except ten be tahn out of the mine unless work 
was immediately resumed on the escape shaft. After trying this for 
some days thf'y decided to push the work on the escape shaft and are 
doing so at the end of the year. 
INGLESIDE l\TINE. 
Operated by John Ingle & Co. This is the oldest mine in the State. 
The main entry being driven a mile from the bottom of the shaft, an 
endless rope is used for drawing coal in the main entry, a distance of 
1,300 yards. The mine was found in good condition on both of my 
visits, except that the air cour,-es required cleaning in some places. On 
my second visit I found that this had been done and the mine was in 
good condilion in all respects. 
PERRY COUNTY. 
CANNELTON M[NE 
Lol'ated three miles northeast of the city of Cannelton. Is operated 
by a drift. This mine was found in good condition when inspected in 
April. It was idle during the laiter part of the year an,J "·as not visited 
again. \Vork was resumed on December 10. 
TROY l\UNE. 
Is located at Troy on the Ohio River. Is ventilated by a furnace, 
which at times is not properly cared for, causing the air to be bad in the 
mine. If it should be attended to sufficient air would be provided, and 
the mine would be in good condition. This mine was visited but e>nc<' 
during the year, as it was idle during a great part of the summer. 
~--
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WARRICK COUNTY. 
STAR MINE. 
Located at Newburgh. Was inspected twice and found in good con-
dition on both occasions. 
LAUDER MINE. 
Located at Boonville. Mine machines are used in this mine, it is well 
ventilated, has a good roof and is in good condition in all respects. 
HOWARD JENNINGS l\IINE. 
This is a new mine located near Chandlers on the L., E. & St. L. R. R. 
When visited on September 9, it was not fully equipped but the persons 
in charge promised to comply with the law in all respects, as soon as 
possible. Some fire damp has been found in this mine. 
LIST OF ACCIDENTS-FATAL. 
January 11, 1895. Diamond mine, Diamond Block Coal Co. Walter 
Hays, fall of rock ; killed. 
January 12, 1895 Gart. No. 3 mine, B. B. C. Co J. W. Elliott, fall 
of rock in room; died same evening. 
January 16, 1895. Gart. No.4 mine, Clay county. George Smallcombe, 
killed by falling slate. 
January 25, 1895. Prospect Hill mine, Knox county. J. Todd, killed 
by falling down shaft. 
February 2, 1895 Ingleside mine, Vanderburgh county. Robt. Love, 
injured by premature blast; died a week later. No report made to 
this office until in April. 
March 14, 1895. Star mine, Warrick county. Patrick McGuire, killed 
by premature blast. 
March 25, 1895. Parke No ()mine, Parke county. Otis Jackson, killed 
by fall of slate. 
March 26, 1895. Peerlees mine, Vigo county. Richard Richards, 
caught by cage; died from injury. 
May 21, 1895. Excelsior mine, Clay county. Dominie Gelwey, ignited 
keg of powder in his room and died next day. 
June 17, 1895. ,Jackson Hill mine, Sullivan county. Michael Crynes 
and James Sity, killed by f~>lling slate in working place. 
August 12, 1895. Harrison mine, Clay county. Josiah ·wells, killed by 
falling slate in entry. 
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September 17, 1895. Island No. 1 mine, Greene county. Patrick Du-
gan, killed by mine cars. 
October 7, 1895. Brazil mine, Clay county. Joseph Brown, killed ; 
caught by ascending cage. 
October 28, 1895. ProspectHillmine, Knoxcounty. Bernard Clements, 
killed by falling slate while timbering. 
December 10, 1895. Cox No. 3 mine, Parke county. John Hokin, 
killed by a fall of slate in a room. 
December 10, 1895. Cox No. 3 mine, Parke county. J. Davie, hurt 
by same fall; died two days later. 
December 10, 1895. Parke No. 6 mine, Parke county. Ed. Opendorf, 
killed; fell in front of loaded trip. 
December 17, 1895. Union mine, Vander burgh county. Carl Muller, 
injured in air shaft; died two days later; supposed to have fallen in 
a fit. 
December -, 1895. Vigo mine, Vigo county. Marion Hayne, killed 
by a loaded mine car. 
I have learned of three deaths by accident in the small mines in the 
State during the year, but have been unable to learn the names of the 
injured parties or the dates of the accidents. 
After writing the above I learned that one of the parties killed in small 
mines was Ernest Lrster, at Carlisle shaft, by pushing a car into the 
shaft, December 23, 1895. 
LIST OF ACCIDENTS- SERIOUS. 
January 2, 1895. Gough mine, Warrick county. J os. Cullen, hip dis-
located. 
January 11, 1895. Diamond mine, Di-tmond Block Coal Company. 
Michael McGragian, fall of rock; leg broken. 
January 14, 1895. Gladstone mine, Clay county. Jos. Deboulle, badly 
burned by explosion of fire damp. 
February 19, 1895. Hancock & Conklin mine, Sullivan county. R. C. 
Carty; draw slate fell, not timbered; leg broken. 
February 22, 1895. Gart. No. 1 mine, B. B. C. Co. Sam. Batchelor• 
pushed block from in front of empty car, which ran against him; 
leg broken. 
March 12, 1895. Gart. No. 3 mine, Clay county. John Sims, fall of 
slate ; injured in the back. · 
March 14, 1895. Superior mine, Clay county. Wm. Cushner, lost a 
finger. 
March ~5, 1895. 
fall of slate ; 
Parke No. 6 mine, Parke county. 
arm broken, back sprained. 
Thos. Gibson, by 
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March 29, 1895. Nickel Plate mine, Vigo county. James Feathers, 
fall of coal, mining off shot; leg broken. 
March 30, 1895. Diamond mine, Clay county. Corsetto Farnio, fell in 
a fit; broke his nose. 
May 24, 11195. Gart No. 4 mine, Clay county. Andrew Hamilton, 
fall of coal; leg broken. 
May-, 1895. Buckeye mine, Greene county. T. G. Morgan, fall of 
slate; foot injured. 
May 28, 1895. Phoenix mine, Sullivan county. E. H. Bisby, falling 
from elevator frame ; arm broken. 
May-, 1895. Grant mine, Vigo county. Joe Neace, by falling slate; 
leg broken. 
June 22, 1895. Pratt mine, Clay county. Levi Evans, fell down drop 
shaft; ankle and hip broken. 
June 29, 1895 HarriAon No. 2 mine, Clay county. George Everet, 
fall Of slate in room; back injured. 
July 1, 1895. Phoenix No. 2 mine, Sullivan county. George Miller, 
fall of coal; back fractured. 
July ll, 1895. Ray mine, Vigo county. Two men hurt, one hy falling 
slate, mJe by shot through pillar. 
July 8, 189.5. Fairview mine, Clay county. John Baird, by falling 
slate ; leg broken. 
July 18, 189.'>. Gart No. 3 mine, Clay county. Willis Rice, baud 
crushed by falling coal. 
July 30, 18H5. Lyford No. 1 mine, Parke county. Joe Caravelle, fall 
of slate ; leg broken. 
August 1:~, 1895. Nellie mine, Clay county. Ire Hadley, by falling 
slate ; arm broken. 
August 1 v, 1895. No. 4 mine, Daviess county. George Sutherland, 
hurt in the back by draw slate. 
August 19, 1895. No. 3 Gart mine, Clay county. Dan. Mooney, finger 
taken off by mine car. 
September -, 18H.5. Nickel Plate mine, Vigo county. A. J. King, 
falling slate; injury not stated. 
September -, 1895. Currysville mine, Sullivan county. A. N. Colo-
bean, injured in the back by falling slate. 
September f), 189.) Briar Hill mine, Clay county. Chas. l\Iiller, leg 
bruised by mine car. 
October 2, 1895. Island No. 2 mine, Greene county. Ed. Sherwood 
and AI. Greenwood, injured by falling coal. 
Oclober 9, 1895. Pratt mine, Clay county. Edward David, fall of 
coal; leg broken in two places. 
October 9, 1895. Hazel Creek No. 2 mine, Y ermillion county. John 
Kemp, hurt by premature blast. 
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October 9, 1895. Hazel Creek No.2, Vermillion county. John 
Crumby, arm broken. 
October 9, 1895. McIntosh No.1, Parke county. Wm. James, seri­
ously burned by explosion of gas. 
November 11, 1895. Silverwood No.2, Fountain county. Eisnor 
Vickrey, fell off cage; leg broken. 
November 28, 1895. B. B. C. Co., No.8 Mine, Clay county. George 
Crynock, falling slate while mining; collar bone broken. 
November 13, 1895. McIntosh No. 1 mine, Parke county. Henry 
Prulheire, leg mashed between mine cars. 
November -, lR95. Brazil mine, Clay county. Adam Metz, foot 
mashed by falling stone on entry. 
November -, 1895. Brazil mine, Clay county. Lue Haliger, hand 
mashed by falling coal. 
December 30, 1895. Island No. 2 mine, Greene county. Wesley 
Brooks, leg broken by a shot. 
December 3, 1895. Cox No.3 mine, Parke county. James Yadan, 
fall of slate in room; thi,gh broken. 
December 12, 1895. Brazil Block No. 8 mine, Clay county. Charles 
Sims, head bruised by fsmng slate while loading coal. 
December 23, 1895. Pratt mine, Clay county. John Farley, hurt by 
fall of slate. 
December 23. 1895. Pratt mine, Clay county. Charles Riggs, hurt by 
mine car; also a mule killed. 
December 2, 1895. Brazil Block No.1 mine, Clay county. Ed. Mur­
ray, lost a finger by mine car jumping track. 
December 17, 1895. Gart. No. ;) mine, Clay county. David Waugh, 
badly strained by ascending cage; head caught on bunting. 
December -, 1895. Gatt. No.5 mine, Clay county. Charles Simons, 
leg broken by mine car. 
December 10, 1895. Bicknell mine, Knox county. Ade Vincent, seri­
ously hurt by falling coal. 
December 18, 1895. Crawford No.1 mine, Parke county. William 
Moore, leg broken by falling slate and timbers. 
December -, 1895. Jumbo mine, Sullivan county. John Pope, hand 
mashed by railroad cars. 
December -, 1895. Ingleside mine, Vanderburgh county. A miner, 
Dame not given, arm broken by a shot in coal. 
December 16, 1895. Union mine, Vigo county. Ed. Skoworgo, driver, 
crushed by mine cars. 
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LIST OF ACCIDENTS-MINOR. 
February 18, 1895. Parke No. 10 mine, Parke county. Thos. Bingham 
and Alf Watkins injured on cage; engine got away from engineer. 
Bingham bruised about head, arm and leg; Watkins. ankle joint 
hurt. 
February 22, 1S95. World's Fair mine, Clay county. Joseph Beadlin, 
leg hurt by falling slate. 
March 11, 1895. Dugger mine, Rullivan county. George Schofield, 
hurt slightly, falling slate. 
April 23, 1895. Vigo mine, Vigo county. D. Hornady, foot crushed 
by coal falling off cars. 
May 23, 1895. No. 1 mine, B. B. C. Co., Clay county. Neal Watts, 
coal fell, hand injured; off two weeks. 
May 23, 1895. Same place. Fred. Phelps, draw slate fell. 
March 29, 1895. Vigo mine, Vigo county. Steve Lovas and George 
Spoors burned by explosion of powder, making cartridges. 
June, 18915. No. 1 mine, B. B. C. Co., Clay county. Michael Rau, 
foot burt, fall of coal ; off ten days. 
June 17, 1895. Phenix mine, Sullivan county. James Lindsey, leg 
bruised by mine car jumping track. 
June 17, 1895. Victor mine, Vigo county. .Jeff. King, hurt by mine 
cars. 
June 18, 1895. No. 4 mine, Daviess county. George Wetzel; back hurt. 
,June 24, 1895. Summit mine, Greene county. Nathan Holman, fall 
of slate in room, hip hurt. 
June 24, 1895. Same place. George Wise, hurt by falling coal. 
July 24, 1895. No. 8 mine, Clay county. Harmou Wax, leg bruised, 
falling slate in room. 
July 24, 1895. Same place. Thos. Trump, foot crushed, falling coal. 
July 26, 1895. Harrison mine, Clay county. George Ramsdell, slightly 
hurt by falling slate. 
July 26, 1895. Nickel Plate mine, Clay county. Henry Atkins, shot; 
not serious. 
August-, 1895. Crawford No. 1 mine, Parke county. Wm. Bucholtz, 
foot hurt by mine car. 
August~, 1895. Nickel Plate mine, Clay county. Michael Navin, 
hurt by falling slate. 
August 15, 1895. Same place, James Stott, hand mashed by falling 
slate. 
August 15, 1895. Same place, A. Nicodemus, hurt by falling slate. 
August 15, 1895. Excelsior mine, Clay county. W. C. Conner, 
bruised by falling slate. 
August 19, 1R95. No. 6 mine, l3. B. C. Co., Clay county. Wm. An-
drews, hurt by falling slate. 
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September 6, 1895. Star Mine, Sullivan county. Jos. Krakowsky, 
mashed two fingers; how not stated. 
September 13, 1895. Lauder Wooley mine, Warrick county. A. H. 
Cochran, back inj nred by falling slate. 
September 24, 1895. Pratt mine, Clay county. John Jones, fall of 
slate; knee hurt. 
September-, 1895. B. B. C. Co. No. 1 mine. Sam Genet, foot hurt 
by draw slate. 
September 24, 1895. Gart No. 3 mine, Clay county. Robert Pimer-
man, lost two fingers by railroad cars. 
October 11, 1895. Victor mine, Vigo county. David Gwinn, ankle 
bruised while handling slate. 
October 21, 1895. Dugger mine, Sullivan county. Wm. Headley, 
slightly hurt by mine cars. 
October-, 1895. Parke No. 6 mine, Parke county. Wm. T. Carroll, 
back hurt by falling slate. 
October 24, 1895. B. B. C. Co., No. 8 mine, Clay county. Hugh 
Haggerty, fingers mashed, railroad cars. 
October 26, 1895. Summit mine, Greene county. Tim Pool, ankle 
bruised by mine cars. 
October 24, 1896. Nickel Plate mine, Vigo county. Robert Cuthbert-
son and W m. Cuthbertson, slightly injured by draw slate. 
November 2, 1895. Phenix mine, Sullivan county. Tom Griffith, head 
cut by falling coal. 
November 8, 1895. Same place. Lloyd Nugers, hip bruised by mine car. 
November 9, 1895. B. B. C. Co., No. 1 mine, Clay county. James 
Shields, leg injured; fall of slate in room. 
November 11, 1895. Same place, W m. Patrick, arm injured by min-
ing machine. 
November 14, 1895 Keen Davis, hand bruised while handling coal. 
November 16, 1895. M. Stoupo, hand bruised by revolving screen. 
November 20, 1895. Parke No.8 mine, Parke county. Fred Wimmer, 
foot mashed by falling coal. 
November 23, 1895. Union mine, Vanderburgh county. Theodore 
Perasat, foot mashed between mine cars. 
November 27, 1895. Crawford No. 1 mine, Parke county. William 
Bucholtz, Sr. Knee hurt by falling coal. 
November 28, 1895. Gart. No. 3 mine, Clay county, Wm. Travis, 
finger broken. 
December 3, 1895. Cox No. 3 mine, Parke crmnty. West Carroll, leg 
hurt by falling coal. 
December 3, 1895. Nickel Plate mine, Clay County. James Phillips, 
slightly injured by falling coal. 
December 4, 1895. Same place. Charles Morman, finger mashed; how 
not stated. 
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December -, 1895. Brazil mine, Clay county. Bert McAllister and 
John McGuire each had a hand mashed with falling coal. 
December 17, 1895. Nellie mine, Clay county. Wm. Ball, leg hurt by 
falling coal. 
December 23. Briar Hill mine, Clay county. James Blakely, slightly 
hurt by falling coal. ' 
December 18. Island No. 1 mine, Greene county. Dora Benjiman, 
wrist hurt by mine car. 
December 3. Summit mine, Greene county. Nick Woods, hurt by 
falling coal. . 
December 19. Summit mine, Greene county. Wm. Brown, caught by 
a mine car. 
December 3. Dugger mine, Sullivan county. Jasper A. Cumbaugh 
and W. U. Somers, hurt by delayed shot. 
December 20. Parke No.8 mine, Parke county. Frank O'Donnel, 
back bruised by falling slate. 
December 11. Phenix mine, Sullivan county. James Anderson, ankle 
sprained by a mine car. 
December 17. Phenix mine, Sullivan county. Joe Drake, ankle 
sprained by a car. 
December 17. Phenix mine, Sullivan county. James Wilson, finger 
mashed on right hand by a car. 
REPORT OF STATE INSPECTOR OF MINES. 459 
Tahle 8howing the causes oj accidents {J(lcurring during the year 
CAUSE. 'Fatal. SSf>erlioUll.IMillor. I Total. 
Fall of roof.... . . .... .. .. . . . .. .......... 12 21 20 53 
Fall of coal ............................. . 9 14 23 
By mine cars .... . . . . . . . . . . . . . . . . . . . . . . . . 3 8 13 24 
By explosion of gas ..................... . 2 2 
By explosion of blasts ..... . . . . . . . . . . . . . . . 2 4 3 9 
By cages in shaft. . . . . . . . . . . . . . . . . . . . . . . . . 2 2 2 6 
By' railroad cars ......................... I •••••••• 1 2 3 
Miscellaneous. . . . . . . . . . . . .. . . . . . . . . . . . . . . 1 5 8 14 
Fell down shaft. . . . . . . . . . . . . . . . . . . . . . . . . . 3 1 4 
Totals............................... 23 53 62 138 

Table shoU'ing the number oj accidents in each county during the year. 
CO'L"NTY. Fatal. Serious. Minor. Total. 
~Clay .. .. .... .. .. ... I .... 6 24 28 58 
Daviess .... .. .. .... .. .. .... . . . . 1 1 2 
Fountain .. .. .. .. .. . .. .... .. 1 1 
Greene .... .. .... .. .... 
~ 
.. . .... .... 1 5 6 11~ 
Knox .. .. .... .... .... .... .... .... 2 1 3 
Owen .... .... .. .... .... .. .... . ... . ... 
Parke .. .... .. .... .. .... .. .... .. .... .. 4 6 8 18 
Perry .. .... .... .. .... ... .... .... ....~ 
Pike .... .. .... .... .. .... .... .... .. . . . .. 1 1 
Sullivan. .... .... .. .... .... .. 
~ 
.... 3 5 11 19 
Vanderburgh .. .. . ... .... .. .... 2 1 1 4 
Vermillion .... .... .. ., .. .... .. 2 2 
Vigo .... .. .... .... .. .... ... , 
"" 
.. ' . 2 6 6 14 
Warrick. .. .. .. . ... . . .. . ... .... .... 2 1 1 4 
Totals. .... . ... .... .. . ... .... .. .. .. 23 53 62 138 
It will be seen from the above table that falls of roof and coal are re­
sponsible for more than half the accidents happening in the State. In a 
large majority of cases accidents from these causes are to be attributed to 
the carlessnellll either of the person injured or that of the person whose 
duty it is to see that travelling ways in the mines are made safe. 
There are some exceptions to this rule, as an examination will not 
always discover defects in the roof of the mine, however carefully it may 
be made. Still it can not be too strongly urged upon those charged with 
the duty of making this examination, and the persons who are to incur 
the danger, that a frequent and careful examination of the roof and coal 
in the travelling ways and at the working places is absolntely necessary 
to render the work of the mine employe even comparatively safe. The 
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three fatal injuries resulting from mine cars during the 'year were of such 
a character that the persons injured were largely responsible for the acci­
dents. Two of them were of drivers who were riding upon the front end 
of the cars, so that they could be near their mules, which is a very com­
mon practice in the mines, though the law expres~ly forbids any person 
from riding upon a loaded car. This is treated as implying an excep­
tion in the case of drivers and persons in charge of cars where haulage 
systems are employed, and indeed it appears that this exception is neces­
sary. The most that the Inspector cm do in such ca,es is to recommend 
that extraordinary care be taken to prevent accidents, by the persons 
whose duty requires them to occupy such places. 
Of the accidents noted as having been caused by the explosion of blasts, 
all but two were caused by persons becoming impatient of waiting for 
their shots to explode after having been lighted, and in returning to see 
what was wrong the explosion took place while they were in range of 
coal thrown from the shot. These could have been prevented by allow­
ing the proper time to elapse before returning to see whether the fuse 
had died out. Of the two exceptions, one was caused by a shot blowing 
through a pillar and the other occurred while a missed shot was being 
drilled out. Accidents of the first kind can be prevented by pillars be­
ing left at proper thickness, as would be done if the mine was properly 
surveyed, and their occurrence is the fault of the persons in charge of 
the mine. Death from falling down the shaft might have been prevented 
by compliance with the law requiring safety-gates to be placed upon tbe 
top of the shaft. One of them occurred at a mine where less than ten 
men were employed, and to which the ~Iinini! Law does not apply, and 
the others were caused by gates being left open. I found a great deal of 
reason 10 complain of this when I first began my inspection, but during 
the last few months of the year I inspected but one mine where the gates 
are not kept closed, except when in actual US'l. 
REPORT OF STATE SUPERVISOR OF OILS. 
PROF. 'V. S. BLATCHLEY, 
State Geologist of Indiana. 
SIR-In accordance with the etatutefl providing for the appointment of 
a State Supervisor of Oil Inspection and Deputy Supervisors of Mineral 
Oils and other substances, and to regulate the sale of the same for illum­
inating purposes, I herewith submit my fourth annual report for the in­
spection of illuminating oils for the period commencing November 1, 
1893, and up to and including October 31, 1894. 
NELSON J. HYDE. 
State Supervisor of Oil Inspection. 
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The total number of barrels of oil inspected from November 1, 1893, 
to and including October 31, 1894, amounted to 246,444. Of this 
number 246,060 barrels were approved, and 384 were rejected. Deduct­
ing the number of barrels rejected, there remained 246,060 barrels for 
consumption in Indiana, showing a small increase over the preceding 
year, and a decrease of nearly 500 barrels of rejected oil, which speaks 
well for the efficiency of the Supervisors and our inspection law, and 
also shows that manufacturers have begun to realize that it does not pay 
to ship oil into Indiana that does not come up to the legal requirements 
of our inspection law. As to the general working of the law, it is grati­
fying to be able to report that there have been no deliberate and intended 
violations of it. All dealers seem anxious and willing to assist the Ill­
spectors in enforcing the law. Nearly aU refineries now in Ohio, Penn­
sylvania and other states, inspect their oil before shipping, which saves 
them a great deal of trouble and expense in having.it returned to 
them as rejected oil should the same not be approved. I have had 
printed a large number of copies of our law and mailed to all refiners 
who ship oil into the State with the advice to be sure that oil shipped by 
them into Indiana would meet the requirements of our law, for it would 
certainly be rejected if not up to the legal test. In nearly every 
instance they have cheerfully complied with the request thanking me for 
copies of the law, which enabled them to know just what the law was on 
inspection. That the methods adopted for the enforcement of the law, 
and the security of life and property have been successful, is fairly shown 
by the fact that there was not a single explosion of oil in the State during 
the past year, nor a life lost, nor a fire, or accident traceable to illum­
inating oil. Some accidents have occurred from the use of gasoline in 
lieveral parts of the State, but until some restrictions are placed upon this 
most dangerous fluid, the Inspector is powerless to prevent it. I would 
again suggest that you call the attention of the Legislature to take some 
action to prohibit the sale of low grades of gasoline, naptha, etc., and 
thus secure to the people of the State greater safety, both in life and 
property. The authors of the present law evidently sought to so arrange 
its provisions that no unsafe oil could be legally used whilst the require­
ments were made such that an excess of cost to the consumer was to be 
avoided. The minimum of accidents, and the cheap prices of oil show 
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that the results sought have been obtained, so far as illuminating oils are 
concerped, and I believe if the attention of our law makers were called 
to the defect of our law, in not having gasoliue under proper restrictions, 
they would hasten to remedy the defect. 
It is the concurrent testimony of every careful investigator that our 
present requirements of 1200 flash test was wisely fixed, and that any 
change would not be for the best interest of the people. The tendency 
of all recent changes made in other States have been in the direction of 
the Indiana law, with an amendment, placing gasoline, naptha and all 
other light fluids under proper restrictions, and having all such fluids 
branded by the Inspectors a~ rejected' for illuminating purposes. 
I believe in most parts, that the law is a good one, and if strictly en­
forced will be the means of giving to the people a safe, and at the same 
time the most economical light that can be procured. 
In conclusion it affords me great pleasure to repeat that I have every 
reason to believe that the law is being properly enforced, and I am 
gratified to know that the law is accomplishing all that was intended 
by its enactment, and the consumer is fully compensated by its existence 
and enforcement in the saving of life and property. 
The following tables will show the number of barrels approved, the 
number rejected, with total inspections each month by stations and place 
of manufacture. Respectfully submitted, 
NELSON J. HYDE, 
State Supervisor oj Oil Impection. 
The following table will show total inspections for year and by months: 
Number of barrels approved.... . . . ... . . .... .. . . .. .. .. .... .. ... . .. .. 246,060 
Number of barrels rejected. . ... .... . . .. .. . . ... . .. .... . . .... .. .... . . 384 
Total inspections for year. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 246,444 
TABLE SHOWING INSPECTION BY MONTHS. 
MONTH. Approved. Rejected. Total. 
November ........................... . 30,157 ........... 30,1,57 

December ........................... . 29,329 7 29,336

.January ............................ . 28,590 ..... ..... 28,590

February ........................... . 23,016 
~ 
120 23,136

lHarch ........ , ., ........... , ....... . 19,861 ... , ........ 19,861

April ............................... . 15,544 ....... , ... 15,544

May ................................ . 15,077 130 15,207

June ................................ . 11,082 ........... 11,082

July ................................ . 11,890 .... , ..... , 11,890

August............................. . 14,153 127 14,280

September ........................... . 18,150 . ... ..... 18,150

October ............................. . 29,211 .......... -. 29,211 

~ ~ 
Total ........................... . 246,060 384 246,414 
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TABLE SHOWING PLACE OF MANUFACTURE. 
Lima, Ohio ....................................................... . 136,771 

Cleveland, Ohio ................................................... . 10,729 

Toledo, Ohio ...................................................... . 4,148 

Findlay, Ohio ..................................................... . 845 

Cincinnati, Ohio .................................................. . 732 

Whiting, Ind ..................................................... . 66,880 

Oil City, Pa ................................................ , ..... . 13,221 

Pittsburgh, Pa .................................................... . 3,963 

Reno, Pa ......................................................... . 1,737 

Titusville, Pa ............... '...................................... . 2,604 

Franklin, Pa........................ ; ............................. . 1,700 

Bear Creek, Pa .................................................... . 1,260 

Washillgton, Pa.. . . . . . . . . .. . ..................................... . 676 

Freedom, Pa. . . . . .. . ............................................. . 354 

Warren, Pa...................................................... . 122 

Parkersburg, W. Va ............................................... . 632 

St. Louis, Mo ..................................................... . 40 

Total.... . . .... .. .. . . .... . . .... . . . ... .... . ... . . ... . .. .. .... . ... 246,444 
TABLE SHOWING STATES WHERE OIL WAS MANUFACTURED. 
Ohio ............................................................. . 153,225 

Indiana ... " " " " ............................................... . 66,880 

Pennsylvania ..................................... , ............... . 25,667 

West Virginia ..................................................... . 632 

Wisconsin ........................................................ . 40 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 246,444 
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TABLE SHOWIltfG INSPEC'l'IONS BY STATIONS. 
STATIONS. 
EvansvillE).. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Vincennes. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
New Albany.. . . . . . . .. . . .. .. . . . . . . .. .. 
Jeffersonville. .... . . .... .. .... .... .... 
Madison....... .... .... .. .... .... .... 
Brookville.... .............. .. .... .... 
Aurora. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Greensburgh ......................... 
Shelbyville. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Columbus.... . . .... .. .. .. .... .. .. .... 
Rushville. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Union City. .... . . .. .. .... .... .... . ... 
Richmond.... .... .... . . .... .... .... . . 
Muncie.. .. .... .... .... .... .... .... . . 
Indianapolis. .... .. .... .. .... . . .... .. 
l'erre Haute... . . . . . . . . . . . . . . . . . . . . . . . 
Crawfordsville ............. _.. .... .... 
Brazil. ... .... .. .... . . .... .... .... .... 
Lafayette ...... _..... ................ 
Kokomo ............................. 
Logansport. .... . . .... . . .. .. . . .... .... 
Delphi. .... .. .... .. .... . ... . ... .. .. .. 
Rochester .. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Whiting ..... . . . . . . . . . . . . . . .. .... . . . . 
Hammond.................. .......... 
Valparaiso..... .... .... .... ........ .. 
Peru. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Marion .............................. 
Huntington .......................... 
Ft. Wayne. .. .. . . .... .. .... .. .. . . .. .. 
South Bend ........................... I 
Elkhart.. .. .. .... .. .... . . .... .. .. . . . . 
Goshen.... ...... .... .. .... .. .... .... 
Laporte.... . . .. . . .... .. .. .. .. .... .. .. 
llichigan City............ .... .... .... 
Warsaw. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Louisville.. .. .... . . .... .. .. .. .... .... 
Cincinnati........ .................... 
Toledo ...................... _. . . . . . . . 
Lima. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
lfansfield ...................... :. .... 
Cleveland ............................ , 
Approved. Rejected. 
18,100 132 
8,712. . . . . . . . . . . . 
3,267. . . . . . . . . . .. 
1,725.... .. .... .. 
3,420.... .... .... 
1,450........ .... 
2,370. . . . . . . . . . . . 
644. . . . . . . . . . . . 
549. . . . . . . . . . . . 
2,040.... .. .... .. 
427. . . . . . . . . . . . 
2,106.... .. .... .. 
6,210 .... " .... .. 
2,940.... .. .... .. 
59,406 252 
11,326. . . . . . . . . . . . 
4,258.... .... .... 
1,140.. .. .. .... .. 
12,143............ 
2,185. . . . . . . . . . . . 
9,329.. .. . . .... .. 
1,495.. .. . . .. ... . 
979. . . . . . . . . . . . 
4,768. . . . . . . . . . . . 
4,629............ 
1,475.... ...... .. 
5,943. . . . . . . . . . . . 
2,986.... .. .... .. 
2,671. ... .. . .. . . . 
13,854.... . .. . .... 
7,148.... .... .... 
7,369.. .. . . .... . . 
2,629 ..... _.. .... 
2,249.... .. .. .. . . 
2,156.... .... .... 
155. . . . . . . . . . . . 
7,031.... . . .... . . 
6,004.... ........ 
664. . . . . . . . . . . . 
11,441. . . . . . . . . . . . 
2,923............ 
3,744............ 
Total. 
18,232 
8,712 
3,267 
1,725 
3,420 
1,450 
2,370 
644 
549 
2,040 
427 
2,106 
6,210 
2,940 
59,658 
11.326 
4,258 
1,140 
12,143 
2,185 
9,329 
1,495 
979 
4,768 
4,629 
1,475 
5,943 
2,986 
2,671 
13,854 
7,148 
7,369 
2,629 
2,249 
2,156 
155 
7,031 
6,004 
664 
11,441 
2,923 
3,744 
Total ............................1"'""24:;000-,--'384246~ / 

The following is a complete report of inspections from November 1, 
1894, up to and including February 28, 1895, the end of my official 
term: 
Number barrels approved. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Numbe'l' barrels rejected.... .. .... . . .... .. .... .. .... . . . ... . . 
Total ................................................. . 
122,003 
362 
122,365 
30-GEOLOGY. 
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INSPECTION BY MONTHS. 
Approved. 
November...... " ................... , .. ,. 
December ......... , ....... , ..... ,........ 
January .... , ........ " ........ ' ... ,... .. 
February. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Total ........................ , . .. .. .. 

30,686 
35,513 
31,&67 
24,699 
121,003 
R~ected. Total. 
30,686 
132 35,64& 
230 31,797 
24,699 
362 122,360 
THE FOLLOWING TABLE SHOWS PLACE o.F MANUFACTURE. 
Barrels. 
Whiting, Ind ...................... . . . . . . . . . . .. . ................. . 34,200 

Lima, Ohio ..................... ,., ............................... . 64,881 

Cleveland, Ohio .... , .................. , . , ......................... . 6,863 

Toledo, Ohio ..... , ..................................... , .......... . 2,898 

Findlay, Ohio ........... , . , ..................... , ................. . 603 

Oil City, Pa ............................. , ..... ' ................... . 6,165 

Pittsburgh, Pa ............... , .... , .. , , ...... , , , .................. . 1,572 

Franklin, Pa ... , .. , , , . , . , ........... , . , ........................... . 950 

Reno, Pa ..................... ' .................................. . 1,340 

Washington, Pa ...... , ............................................ . 952 

Titusville, Pa ..................... , ............................... . 809 

'Yarren, Pa ............................................. , ....... , . , 457 

Bear Creek, Pa ................... , ................. " ............. . 60 

Rossville, Pa ...................................................... . 25 

St. Louis, }io ......... , ....... , . . . . . . . . . . . . . ... . . . . .. . ............ . 90 

Parkersburg, W. Va ........... , ' .................................. . 500 

Total ..................... , .................................... 122,365 

,INSPECTION BY STATIONS. 
Evansville ................. . 

Vincennes ................. . 

New Albany ............... . 

J efi'ersonville .............. . 

I_ouisville ................. . 

:J\.fadison ................... . 

Aurora .................... . 

Brookville ................. . 

Greensburg ................ . 

Shelbyville ................ . 

Columbus ................. . 

Danville .................. . 

Rushville .................. . 

Union. City ................ . 

MunCIe .................... . 

Richmond ................. . 

Indianapolis ............... . 

Crawfordsville ............. . 

Brazil ..................... . 

Terre Haute ........ " ..... . 

Lafayette ................. . 

Kokomo ................... . 

Logansport ................ . 

1,368 
896 
576 
'1,245 
1,010 
2,880 
27,827 
2,105 
1,180 
5,670 
7,300 
1,150 
4,240 
Respectfully submitted, 
Delphi .................... . 

Rochester .................. . 

Whiting ................... . 

Hammond ............ ' .... . 

VaJparaiso ............... . 

Peru ..................... . 

:Marioll ................... . 

Huntington ............... . 

Fort Wayne .............. . 

South Bend ................ . 

Warsaw ................... . 

I,aporte ................... . 

Elkhart ................... . 

Goshen .................... . 

1tfichigan City ............. . 

Cincinnati, Ohio ........... . 

Mansfield, Ohio ............ . 

Cleveland, Ohio ............ . 

Ohio ................ . 

Ohio ............... . 

Total. ................. . 

NELSON J. HYDE, 
690 
504 
3,190 
2,303 
838 
2,854 
1,809 
1,377 
5,447 
3,431 
662 
9Hl 
3,560 
1,299 
1,047 
2,025 
707 
2,394 
7,014 
775 
122,365 
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I 
OFFICE OF STATE SUPERVISOR OF OIL INSPECTION,} 
RoOM 92, STATE HOUSE, 
INDIANAPOLIS, IND., January 13, 18~6. 
PROF. W. S. BLATCHLEY, 
State GeologiBt of Indiana: 
SIR-In compliance with an act passed February 25, 1891, I herewith 
submit to you my first report as State Supervisor of Oil Inspection. 'The 
report embraces the period between March first (lSI), 1895, the begin­
ning of my official term, and December thirty·first (31st), 1895, in­
clusive. 
Respectfull y , 
C. F. HALL. 
REPORT OF STATE SUPERVISOR OF OILS. 

Having been appointed to tbe office of State Supervisor of Oil In­
spection on March 1, 1l:l95, I assumed the duties, after complying with 
the requirements of the Jaw, and soon thereafter the following deputies 
were appointed as my assistants in the various parts of the State: 
Viele, Walter ......... Evansville. Magee, Wm. H ....... Lafayette. 

Weems, Robert 10' •.••. Vincennes. Davidson, James G.... Whiting. 

Dorsey, C. B.......... New Albany. J ohnslon, John M..... Logansport. 

Bowman, M. J ........ Madison. Daly, W. F ........... Peru. 

Mills, L. B ........... New Maysville. Sebring, W. D ........ Portland. 

Shirk, B. F ........... Muncijl. Thorward, Theo ....... Fort Wayne. 

Boltz, J. H ........... Winchester. Schutt, M. A .......... Michigan City. 

Dorsey, W. C......... Terre Haute. Derr, Walter .......... South Bend. 

Carr, W. C ............ CrawfOl·dsville. Cornell, J. B ..........Goshen. 

During the ten months of my administration .of the office 43,706 
barrels of oil were inspected by myself, and 152,694 by my deputies and 
assistants. Of this number 551 barrels were rejected. The standard 
test t(Jr all illuminating oils in Indiana is gravity test, Bea.ume's hydro­
meter, not below 46 0 nor higher than 50°. The said oils shall bear a 
flash test not below 1200 Fahrenheit, and a fire test not below 1400 
Fahrenheit. This test is as high, if not higher, than that required by 
any other Ht8te in the Uni"n. Much of the oil that was rejected would 
very likely have pa8sed the inspection in other States, but it would not 
stand the test required by Jaw in Indiana. 
While tbe law concerning the inspection of oils has been generally 
obeyed, there have been a few intended violations of it. Two parties who 
persisted in selling uninspected oil in Vermillion and Fountain counties 
were arrested and fined $50.00 and costs each. At the present writing 
warrants are out for t.wo additional violators of the law in the same sec­
tion of the State. The uninspected oil sold was shipped into Indiana 
from Danville, TIl., and the Deputy Inspector in the Eighth District was 
not notified by the persons to whom it was consigned. 
It is the duty of all Deputy Inspectors to prosecute any and all violators 
of the law and any failure to do 80 renders them at once liable to be re­
moved, and at the same time fined in a sum not to exceed $500. 
On account of the high test required and rigid inspection of the oil 
sold in the State no accident resulting from the use of illuminating oils 
has come to my notice, d~ring my term of office. Some complaints have 
been made that. the oil at present sold has a tendency to smoke the chim­
neys, but this is doubtless due to faults in the burner and wick used 
rather than in the oil itself. 
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The following table will show the total inspections for the ten months 
oovered by this report, also the number of barrels inspected by the month. 
Number of barrels approved .................................... . 196,400 
Number of barrels rejected .................. : .................. . 551 
Total inspections for ten months .......................... . 196,951 
TABLE SHOWING INSPECTIONS BY MONTHS. 

MONTHS. I Approved. Rejected. Total. 

March .............................. . 

April .............................. . 

1tfay ................. " ............ . 

June ................................ . 

July ................................ . 

ge~~:b~~: : : : : : : : : : : : : : : : : : : : : : : : : : : : 
October ............................. . 

November ........................... . 

December .......................... . 

20,936 
17,228 
11,036 
10,369 
10,760 
14,567 
19,520 
27,469 
32,904 
31,611 
123 21,059 
.. .. . . . . .. . . 17,228 
.... ..... .. ll,036 
.. . . . . .... .. 10 ;369 
.. .. .. .. .. .. 10; 760 
.... ..... .. 14,567 
........... 19,520 
428 27,897 
. . . . . . . . . . . 32,904 
31,611 
1----------1----------1----­
Total .............. ,. .... .... .... 196,400 551 196,951 
TABLE SHOWING INSPECTIONS BY STATIONS. 
STATIONS. I1 Approved. 
Evansville . . . . . . . .. . ............... . 

Vincennes .......................... . 

New Albany ......................... . 

.Jeffersonville ........................ . 

Madison ........................... . 

Brookville .. . ...................... . 

Aurora ............................. . 

Greensburg .......................... . 

Rushville ........................... . 

Shelbyville. . . .. .. . . . ... .. .......... . 

Columbus ........................... . 

Danville ............................. . 

Union City .......................... . 

Richmond ........................... . 

Muncie ............................. . 

Indianapolis ........................ . 

Terre Haute ......................... . 

Brazil. ..... . ...................... . 

Crawfordsville ....................... . 

Lafayette .......................... . 

Kokomo ............................ . 

Logansport .......................... . 

~~~1!~t;r' : : : : : : : : : : : : : : : : : : :: : : : : : : : : 
'Vhiting ........................... . 

IIammond .......................... . 

Valparaiso .......................... . 

North Manchester .............. " ... . 

14,487 
7,153 
3,267 
1,801 
2,276 
1,675 
1,308 
842 
1,450 
893 
1,443 
976 
1,020 
3,960 
1,448 
43,706 
10,249 
2,013 
2,801 
13,286 
1,743 
6,920 
1,265 
488 
5,087 
:',234 
1,060 
719 
Rejected. TotaL 
14,487 
7,153 
3,267 
........... . 1,801 
I •••••••••••• 2,276 
1,675 
1,308 
842 
1,450 
893 
1,443 
976 
1,020 
3,960 
1,448 
551 44,257 
10,249 
2,013 
2,801 
13,286 
1,743 
6,920 
1,265 
488 
5,087 
3,234 
1.060 
719 
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TABLE SHOWING INSPECTIONS BY STATIONS-Continued.. 
STATIONS. Approved. Rejected. Total. 
00 •••••• .... 
Marion ............................. . 1,573 .... ...... .. 1,573 
Huntington ........................ . 1,616 · ~ .. . , ..... 1,616 
Portland ........................... . 120 · .......... 120 
:{<'t. 'Wayne ..... ' ............. ,. , .. . 9,410 .... ••• '0 •• H,410 

South Bend ........ , ............... . 6,024 · .. , .... " . 6,024 

Michigan City ...................... . 1,623 .... " . -... 1,623 

Elkhart ........ , ................... . 4,046 4,046 

Peru ............... , ................ . 4,479 4,479 

• •••• 0 •••• 
Laporte ............................ . 1,738 , ..... , ... 1 738 

1VarRaw ............................ . 1,072 .......... 1;072 

Goshen ............................ . 1,851 ... .... .. 1,851 

Louisville, Ky .................. ' ... . 3,910 ... 3,910
•• o. 
Cincinnati, Ohio, ................... . 3,806 . 3,806 
" •• 0 •• •• ,_ 
••• ·0 ••••••Toledo, Ohio ........................ . 1,554 1,554 

Lima, Ohio ........................ . 10,679 .., .... . , .. 10,679 

Mansfield, Ohio ..................... . 745 ... ,- .. .. ,. 745 

Cleveland, Ohio ........ ., ......... . 4,456 ..... ' ..... 4,456 

Hamilton, Ohio .................... . 1,128 I······ .... .. 1,128 

Total ........................... . 196,400 551 196,951 

TABLE SHOWING PLACE OF MANUFACTURE. 
Whiting, Ind . " ................................................... . 57,805 

Lima, Ohio ............................................... , ....... . 104,584 

Toledo, Ohio ...................................................... . 5,110 

Pittsburgh, Pa..................................................... . 4,084 

Franklin, Pa. . . . .. . .............................................. . 148 

Cle,eland, Ohio ................................................... . 11,751 

Findlay, Ohio ..................................................... . 1,082 

Oil City, Pa....................................................... . 5,259 

Washington, Pa ................................................... . 4,273 

Titusville, Pa ..................................................... . 1,545 

Reno, Pa ........................... , ............................. . 513 

Bear Creek, Pa.................................................... . 120 

St. Louis, Mo .. . . . . . . . . . . . .. . .................................... . 135 

Chicago, Ill ....................................................... . 14 

Buffalo, N. Y .................................................... . 123 

Welker, Ohio .*..•••..••••••••••....• , ....•.....•••..••...•••.••••. 345 

Marcus Hook, Pa..... . . . . . . . . . . . . . . . . . . . . . .. . .................... . 60 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 196,951 
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TABLE SHOWING STATES WHERE OIL WAS MANUFACTURED. 
Ohio .. : .......................................................... . 122,872 

Indiana ........................................................... . 57,805 

Pennsylvania .................... " ..... , ......................... . 16,002 

).fisso uri. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 135 

New york ........................................................ . 123 

Illlinois .......................................................... . 14 

Total ................................... , .. '" . .... .... . . . ... .. 196,951 

How much of the oil refined at Whiting, Ind., and Lima, 0., is made 
from the crude petroleum produced in Indiana I have not been able to 
ascertain. The development of the petroleum industry in this State has 
continued to steadily advance, and during the year 1895 nearly three 
thousand new wells were put down, more than three-fourths of which 
proved productive. 
Oil found in Ohio and Indiana comes from the Trenton limestone. It 
contains more sulphur and nitrogen than does the shale oil of Pennsyl­
vania. For this reason it is of a darker color, higher specific gravity, and 
possesses a more rank and disagreeable odor. These properties diminish 
the commercial value of the Ohio and Indiana product to 'a considerable 
extent. During the oil boom in April, 1895, the highest point touched 
by the Pennsylvania oil was $2.70 per barrel, while the highest reached 
by the Ohio oil was $1.24; the Indiana product being about 10 ct'nts 
les8 than' the Ohio, though for no known reason, as the oil fields of the 
two States are doubtless continuous and the product essentially the same. 
The following table shows the number of wells completed by months 
in Indiana during the year 1895, with the average daily production of 
each, and the number which proved dry; also, the number of wells 
being drilled and the rigs up on December 31, 1895: 
Nur-mER OF WELLS COMPLETED BY MONTHS IN 1895. 
,:. 
Q'" iMONTHS. :=>
" S'" 
...'" 'r:;IS: Q ~ " 
JRnua.ry....................................................................... 222, 3,150 99 201 137 

February .. ................ ............ .................. ...... ...... ......... 171 . 2,425 72 155 111 

March ........... ......... ......... ........ ....... ......... ....... ............ 23i). 3,095 83 187 131 

76 223 343 
86 289 345~11..::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: m' un 59 250 314 
July..... ............... ........... ....... ...................... ......... ...... 262 5,235 57 282 326 

50 212 229g.euv~~:b~;..·::·...:::·::::::·:::::::::::::::::::::::.:::::::.::~::::::::::::::: ~. g~ 57 284 144 
October ...... ........................... .................................... 204 3.690 42 222 135 

November ....... ................ ........ .................. ............... 150 2,565 34 175 81 

December ........................................................... ........ 152. 2,305 39 158 62 
754 '2,638 2,368Total............... .................................... ..... ...... 2,711, '46,342-'1---1'--:-:--1--:-:­
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WELLS COMPLETED IN ADAMS COUNTY IN 1895, BY MONTHS. 
MONTHS. 
a 
o. 
0'0 
",$
-'"
-­~'" 
b~
"'­'0'<>0'<> 
... " ~'" 
" ~~ 
:z; 
b 
A 
,!: 
'"~ 
... 
E
.;::: 
A 
'"
p 
1l, 
~ 
January ............................................. ' ..................... .. 
February ....................................... " .......................... .. 
March ......................................................................... . 
21 
19 
24 
600 
400 
440 
4 
3 
4 
18 
19 
20 
18 
16 
17 
~~I.. :::::::::::::::::::::::::::::::.:::::::::::::::::::.:.::::::::::::::::::::: 
June .......................................................................... 
July ......................................................................... .. 
August ...................................................................... . 
3~f~~::i~~~..:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ::: ::: 
November ................................................................. . 
December .................................................... " ........... .. 
32 
43 
39 
36 
29 
36 
26 ]2 
11 
505 
710 
800 
7SO 
64{) 
710 
385 
180 ' 
110 ! 
5 
7 
5 
4 
5 
6 
5 
1 
2 
21 
36 
31 
34 
32 
39 ' 
so 
1216 i 
37 
38 
'1rI 
31 
28 
16 
13 
7 
10)-----:·--·---:-----1-----1·----­
Total ............................................................... .. 328 6,210 51 S08 258 

WELLS COMPLETED IN BLACK}'ORD COUNTY IN 1895. BY MONTHS. 
... 
~ 
A .. ci-MONTHS. 
.::: p
,!: ~
" 

=2 
~ A ~ 
100 5 5 5i:~~:!fy·:::::::::.:::::·::::·:::::::::::::::::::::::::::"::::::::::::.:::::: ]0 I 20 3 3 8
March ........... ....... ...... ............................................. 1~ , 	 330 3 16 9 
450 4 17 21tfa~!.·:.:::::·.~::::::::::::::::::::::::::::::::::·::.:::::::::::::::::.:::::::::::: t~ . 	504 5 19 23 
Jun........................ · ........ · .. · ........ · ........ · .................... ·.. 13 	 500 4 16 21 

670 3 21 22i~l:u~i::.:·::::::::::::::::::::::::::::::::::::::::::::::::::::::::::'.:'.::::::::: ~i 700 I 2 16 8 
September.................... ........ ................. ..................... 24 605· 4 21 12 
October ............................. ......................................... 11 230 3 9 18 
205 2 12 11~~:::;:i.::·:::.:::::::.::::::·::............................................ 1. i~ 14() 3 9 5 
,1. .. .... : ...... I'--..·l-~-I---4,-~-4..i-----:----­41 ]64 163 
WELLS COMPJ.ETED IN GRANT COUNTY IN 1895, BY MONTHS. 
rb •S ",!: ..;
¢ • ""..Q ...0'<> 
MONTHS. 	 0"" ... " >=:. .. .;.
.,,S ~;g p 
-OJ '" ~ ~.;:: :::: ~-a OJ .... p:;" 1:! .~ z A ~ 
28 350 12 8 
21 310 13 5 
16 205 9 6 
15 135 8 32 
'1rI 315 9 29 
12 210 4 31 
14 305 6 24 
15 300 5 21 
31 645 7 11 
29 620 2 21 
20 340 4 12 
23 3(),'i 5 8 
,rotal ....... : ............................................. . 251 4,040 84 208 
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WELLS COMPLETED IN HUNTINGTON COUNTY IN 1895, BY MONTHS. 
-' 
6 00,,­is 
"".<>o • 0'<> ~ 
-
:<MONTHS. 	 0"" ... A
",$ p..~ .9 ~ 
-" ~.S .:!i ::l '" ';"a 
"'.. 
'i .£:: 
~ Z ~ A ~ 
6 150 3 5 6 
7 125 3 6 7t~~!!~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 6 60 3 I> 3 
7 200 2 8 13 
10 235 :; 13 17~11::::.::.::::::::::::::::::::::.::::::::.:~::: :::::: :::::::::::::::::::::::::::::: 	 166 120 3 19 
5 120 2 15 18 
3 8 16 
6 6 9tii~~~:~:~:~~~~::~~~~~~~~~~: :~~;~:::;:::~:::~~ ;~;~: ~:~~:~~;~~ ~~;;::~~: ~~~~~~ 7 1~1"""'l 84 
November ............................................................... . 2 10~ ............ 3 4 
December.................................................................. 6 I 100 I 2 4 5 1-----1------[-----[-----[-----­
Total ...................... · ............................................... . 71 1,360 25 93 125 

WELLS COMPLETED L",< JAY COUNTY IN 1895, BY MONTHS. 
MONTHS. 
32 
23 
24 
44 
51 
60 
70 
42 
21 
12 
6 
8 
Total ....... ·..·.....·· .. 	 393 

WELLS CO.MPLETED IN WELLS COUNTY IN 1895, BY MONTHS. 
0'; 
,,~s .: 
o· ""-'" ...0'<> 
0"" ... . H .. ~ MONTHS. 
",!l c..<l ~ 
~G> ~.S ~ 'Q"a = .;:: ~"' ... " p:li:i:: z ~ A 
January ..................................................................... . 	 58 44 
51 31f'r,:!,!Cy'a:.:.:::::: :::::: ::::: :::::.: ::::::::: :::::: :::::::::::: :::::: :::::::::::: 	 67 43 
80 99 
97 101¥JJl:::::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::~::::::::::::::: 83 	 10'2 
104 99i':.I:U~·i:::::::·::.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 98 84 
10'3 62~~~~:.b.~L::::::::::·::::::::::::::::::::::·:::::::::::::::.:::.. :::::::::::: 89 44 
November ................................................................... . 71 32 
December 62 21 
Total 	 963 762 
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WELLS COMPLETED IN ALL ADDITIONAL COUNTIES IN INDIANA IN WHICH 

DRILLING FOR OIL WAS DONE IN 1895. BY MONTHS. 
0'; 
"",..Q .;=­
0..Q ... 
.;, .;.....MONTHS. A~Ol .9 ;;;;> 
I!=.~ :::J 
.
:=;:: ....
"' ... '" Z ~ A i:2 
50 62 61 24
~!b~:;ry·:::::::::·:::::.::::::::::::::::::::::::::::::::::::::::::::::::::::: ~ I 100 40 48 21 

.March ...................................... ................................... 69 330 52 41 29 

303 44 43 97 

215 42 52 86
~::.::::.:::.:::.:::.:.:.:.:.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: n 54
44.5 26 37
July............................................................................. 35 310 24' 46. 62 

200 19 22 40
t.:it~~·b~;:::::::::::::::::::::::::::::::::::·::.::::::::::::::::::::::::::'.::: ~i 1 16 27 13 

October ........................................ ,.. ............................ 12 1j8' 9 22 19 

November ................. ............ ......... ............... ............... 13 5 12 16 8 

Deoember........................ .................................... ......... 17 30 14 29 6 

Total.................................... '--.r05 2,138 360 444 ('~9 

In conclusion, I will say that in my opinion the law regulating the in­
spection of oil is accomplishing all that its originators intended. It has 
resulted in a much better grade of oil being furnished to the consumers 
than was done before its enactment. As a result the loss of life and 
property due to explosions has been reduced to a minimum. All of this 
has been brought about without cost to the tax-payers of the State, as 
the expense of inspection is wholly borne by the oil companies. 
Respectfully submitted, 
C. F. HALL. 
THE CRAWFISHES OF THE STATE OF INDIANA. 
BY W. P. HAY, M. S. 
PROF. W. S. BLATCHLEY, 
Indianapolis, Ind.: 
DEAR SIR-I herewith present to you my report on the crawfishes of 
the State of Indiana In the following pages I have brought together a 
set of descriptions taken from Indiana types of ' the species which occur 
within the limits of the State. Keeping constantly in mind the needs of 
the teacher and student, I have made my descriptions full and at the 
same time as simple as the subject would permit. As a further aid in 
identification I have prepared tor each species a set of camera lucida 
drawings to show the characteristic featnres. The analytical key will also 
be found of the greatest assistance to the worker. Along with the de~crip' 
tions I have for each species mentioned the various points in our State in 
which it has been taken. Until the distribution of the crawfishes is more 
thoroughly worked up it would hardly be safe to express in general terms 
the extent of country over which a species is to be found. 
I have also added ill most cases a few notes regarding the habit~. 
Comparatively few observations have been made in this line aud I regret 
exceedingly that that part of my paper has been curtailed. Throughout 
my work I have had constalltly at my hand the works of Drs. Hagen and 
Faxon on the crawfishes of North America, and I have used them freely 
whenever I have had occasion to do so. 
To Dr. Faxon, I wish to express my thanks for his suggestions regard­
ing the new sptreies herein described. 
To the following gentlemen I am very much indebted for the loan of 
specimens and other favors, without which it would have been almost 
impossible to have completed my work; Prof. B. M. Davis, Butler Col­
lege; Dr. C. H. Eigenmann, Indiana State University; Prof. A. C. 
Yoder, Vincennes High School; Prof. J. T. ScoveU, Terre Haute High 
School; Dr. O. P. Hay, Field Columbian Museum; Prof. W. W. Wright, 
Oberlin College, Ohio; Prof. B. W. Evermann, U. S. Fish Commission; 
Dr. G. Brown Goode, Director, and Mr. J. E. Benedict, Assistant 
Curator, Department of Marine Invertebrates, U. S. National Museum. 
WASHINGTON, D. C., December, 1895. 
INTROD U eTION. 
The genus Oambarus.-This genus, which was proposed by Erichson in 
1846 to contain certaiu peculiar crawfishes of the American continent, 
forms one division of the family Ailtaeidce, a family which is very closely 
related to the Homaridce, or lobsters, and from which they are distinguished 
by the fact that the segment bearing the hindmost pair of walking legs 
is not immovably fused to the one preceding it, but is capable of motion 
back and forth. 
The crawfishes then may be briefly described as long.tailed, ten-legged 
crustaceans (contrasted with the crabs) having the anterior portion of the 
body covered with a shell or carapace, which ends in front in a prominent 
beak or rostrum, and which is divided near the middle by a transverse 
groove, cervical groove. The first pair of walking legs is much enlarged, 
end in pincers and serve as organs of offense and defense. The second 
and third pairs of walking legs are much smaller, but likewise end in pin­
cers. The fourth and fifth pairs are not 80 provided and the latter pair 
of legs are borne on a segment which is not fused with the one in fr~nt. 
The family is divided into two groups or sub-families. 
1. The Astacince, which includes those crawfisbes having the first pair 
of ahdominal appendages in the male modified to form sexual organs. 
This group is divided into two genera, Oambarus and Astacus, both of 
which are nJUnd, so far as known, only in the north~rn hemisphere. 
2. The Parastacince, including those crawfishes in which the first pair 
of abdominal appendages in both sexes is entirely wanting. This group is 
divided, at present, into:six genera, Astacoides, Cheraps, EngaeU$, ParaMo 
phrops, ABtaeopsi,~ and Parastaett3, all of which are fbund: south of the 
equator and which probably never range far north of it. 
In North America both genera of the Astacinae are found. ABtacus, 
however, occurs only west of the Rocky Mountains and in the Yellow­
stone River, while all the species to the eastward belong to the genus 
Oarnbarus. Cambarus is distinguishable from ABtacus by the fonowing 
characters: (1) the last body segment is not provided with a gill; 
(2) in the male one or two pairs of thoracic legs bear on the lower 
surface of the third segment a strong re-curved projection or hook, 
and the first pair of abdominal appendag.es end in two distinct 
branches; (3) in the female there is on the lower surface of the 
477 THE CRAWFISHES OF THE STATE OF INDIANA. 
body, between the fourth and fifth pairs of wa.lking legs, a peculiar irreg­
ularly conical elevation with a depressed and deeply furrowed apex-the 
annulus ventralis. 
The nu~ber of described species of Oamoorus is at present sixty.one; 
the only form which occurs beyond the limits of the North American 
continent being O. typhlobius Jos., a blind species from the caves of 
Carniola, in Austria. Of the genus Astacus only fourteen species are 
known from Europe, Asia and North America together. 
In habits there is a greater variation among the species of crawfishes 
than is generally supposed. Snme inhabit only streams of pure running 
water, others are to be looked for in lakes and standing pools, and others 
visit the streams only during the spawning season. Some species lead a 
roving life; others spend most of their time hiding under stones or other 
objects in the water; others dig burrows into the banks of the stream 
and from these tunnels sally forth to catch some unfortunate animal as it 
passes by; three of our species, at least, dig complicated burrows, often 
some distance from the water, and E'rect over lhe holes a carefully con· 
structed chimney. 
The food of these animals probably varies to almost as great an extent 
as their habits, but concerning thh! but little is known. ~ome forms are 
undoubtedly carnivorOl~s, while for others the evidence, which, however, 
is scant, points toward a diet that is very largely vegetable. 
Specific Characters. In the genus Cambarus the variations among the 
indi vidual~ are freg uentl y perplexing; thq are greater than among most 
animal~. 
A crawfish apparently grows indefinitely, and with the incfea~e iu age 
come mllfe or less marked changes, not only in size but in the form and 
proportions of' the parts. In species which ill the adult condition are 
smooth the young are very apt to show spines on the rostrum or sides of 
the carapace. In species which bear spines the older individuals are 
often better provided with these means of defense than the young 
Accidental variations are always to be looked for. As is well known, 
a crawfish is able to reproduce lost appendagf's, and as appendages are 
very easily lost it is no unusual thing to find the large claw on one side 
very unlike its mate on the other side, or to find one antenna long and 
slender, while the other is a mere stump. These variations will never be 
misleading unless they happen to be exactly alike on the two sides, a 
thing which sometimes occurs. 
Between the two sexes there is a difference which extends to almost all 
parts of the body. The female has a wider abdomen bearing stronger 
swimmerets, usually a less developed armature, and weaker and smaller 
claws. The amount of these sexual differences is variable, however, 
owing to the fact that for each species there are two forms of the male; 
of which one is more highly developed, better armed and fitted for 
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sexual union with the female. The other is apparently sterile and bears 
a close resemblance to the opposite sex. In a paper "On the so-called 
Dimorphism in the Genus Cambarus" (Amer. Jour. Set, xxvii, Jan. 
1884), Dr. Faxon calls attention to the discovery that these two forms 
are simply phases in the life of the same individual; that during the 
pairing season the characteristics of the "first form" are assumed, and 
after a completion of the sexual union, a moult brings the animal into the 
"second form," another moult being necessary before the animal is again 
capable of reproduction. 
For dividing the genus into subordinate groups various characters have 
been drawn into service, the most satisfactory, however, are those em­
ployed by Dr. Faxon, viz., the number of hooked legs in conjunction with 
the character of the first abdomInal appendages of the male. As will be 
seen, for the successful idpntification of any species, .specimens of the 
female alone will be of little value. Such a method is open to criticism, 
but it is the only one which seems to be a natural one, and, after all, the 
difficulties are more imaginary than real. 
The following analytical key will facilitate the identification of the fif­
teen species known to occur in Indiana: 
1. T1Jird segment of third and ti:mrth pairs of leg£! of males hooked. 
a. Eyes well developed. C. blandingii acutu,8 (p. 481). 
b. Eyes atrophied. 
1. Carapace and rostrulll with spine~. C. pellucid~t8 (p. 482). 
2. Carapace and rostrum smooth. 
C. lJeUucidu8 testii (p. 484). 
2. Third segment of only the third pair of legs of male hooked. 
A. 	First pair of abdominal appendages of the male claviform, the 
outer part truncate ana terruiuated by three small teeth, 
inner part ending in a slender spine. C. gracilis (p. 486). 
B. First pair of abdominal appendages 	of the male ending in two 
thick falciform teeth, the larger of which is formed by the 
ou ter part of the appendage, the smaller by the inner part. 
1. Areola linear or obliterated in the middle. 
a. 	 Anterior border of the carapace with a projecting angle 
below the eye. C. diogenes (p. 489). 
b. 	 Anterior border of the carapace without a projecting 
suborbital angle. C. argillioola (p. 492). 
2. Areola moderately wide. C. bartonii (p. 487). 
C. 	 First pair of abdominal appendages of the male furciform, end~ 
ing in two nearly straight branches. 
1. Rostrum without lateral spines. C. immunis (p. 501). 
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Fm. 1. Dorsal view of Oambarus rllst'icIlS, male. 1, eye; 2, antennllle; 3, antcnnrej 10, chela; 11, sccond pair of walking 
lcgs; 14, fifth pair of walking legs; X V -XX, segments of the abdomen; G" acumen of rostrum; ab, abdomen; a. s., antennal 
scale; ar, areola; c. g., cervical groove; c, carpus; tt, lateral lobe of tail fin j l. s, lateral spine; m, meros; m.j., movable finger i 
0./., outer finger i p, post orbital spine; t. proximal, t', distal segments of telsoJl; th, thorax covered by the carapace. ~ H:o>. 
~ 
.' 
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2. Bostl1Im with lateral spines. 
a. Rostrum with a median longitudinal ridge above. 
O. propinquus (p. 497). 
b. Rostrum without such a ridge. 
1. 	First pair of abdominal appendages very long and deeply 
cleft, reaching the base of the chelipeds when the ab­
domen is flexed. O. putnami (p. 504). 
2. 	 First pair of abdominal appendages shorter, not reaching 
.the base of the chelipeds. 
a. Sides of the rostrum concave. 
1. Incurvation decided. O. rustwus (p. 503). 
2. Incurvation slight. C. indianensis (p. 494). 
b. Sides of the rostrum not concave. 
1. 	 Rami of the first abdominal appendages strongly re­
curved near the tips. 
O. immunia spim,irostris (p. 502). 
2. 	 Rami of the first abdominal appendages nearly 
straight. 
a. Rami long and slender. O. virilia (p. 499). 
b. Rami short and thick. O. sloanii (p. 495). \ 
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CAMBARUS BLANDINGII ACUTUS (Girard). 
Cambarm acutm Girard, Proc. Acad. Nat. Sci., Phila., VI, 91, 1852. 
CambaTWl acutm Hagen, Ill. Cat. Mus. Compo Zool. No. III, p. 36. 
Cambarus blandingii var. alY!tta Faxon, Mem. Mus. Compo Zoo!. X, No. 
4, 1885, p. 20. 
4 
FIG. 2. Oarnbal'n.~ blanding;; acnlu8.-1, earapnce from above; 2, carapace 
from side; 3, antennal scale; 4, first abdominal appendage, male, F. I; 
5, first abdominal appendage, male, F. II; 6, annulus ventralis. 
Male, Form I.-Rostrum triangular, broad at the base, with sharp, 
raised and convex margins; acumen short, lateral teeth smaH; post or­
bital spine small, ridges grooved externally, nearly parallel in front, but 
strongly converging behind. Carapace oval, not flattened; nearly smooth 
about the base of the rostrum, otherwise strongly tuberculate. Cervical 
groove rather deep, sinuate, broken on the sides and ending above the 
small branchiostegal spine. A.reola rather narrow. Abdomen shorter 
than the cephalothorax, well arched, and with nearly parallel sides. 
Telson with the posterior border sinuate, proximal segment bispinose on 
each side. Tail fin when extended equal in width to length of abdomen. 
Antennre slender, shorter than the body; scale slightly longer than the 
rostrum, widest near the middle, truncate at apex, with a short, terminal 
spine, border inflated Epistoma triangular and densely fringed with 
hairs. Third maxillipeds, hairy below, within and without. Chelipeds 
slender; meros, in perfect specimens, surpassing the tip of the rostrum; 
31-GEOLOOY. 
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cheJre slender, rounded and heavily granulate or squamous, internal mar­
gin strongly dentate; fingers slender, external one nearly straight, in­
ternal one sinuate. Carpus long, nearly fiat above, inner surface with 
several strong spines. Meros slender, a ridge of small blunt spines above 
and an irregular double line of larger spines below. Third and fourth 
pairs of legs hooked, the hooks on the third pair being the largest and 
strongest. First pair of abdominal appendages short, straight and thick, 
apex plainly bifid; external part the strongest, bearing, at the extremity, 
two curved, acute, horny spines and a pencil of bairs; internal portion 
ending in two slender spines. 
Male, Form n.-Similar in general to Form I, but with smaller 
hooks on the third and fourth pairs of legs. The first abdominal append­
ages have an articulation near the base, api~al teeth un both the internal 
and external portions small and blunt, and the pencil of hairs almost gone. 
Female.-Similar, but with shorter chelre and smoother carapace. 
Annulus ventralis much wider than long, with a deep longitudinal fissure 
dividing it, the sides of the fissure near the middle being raised into a prom­
inent elevation or tubercle on each side, and" the tubercle of one side 
often overhanging that of the other. i 
Measurements of male, Form I-Length, 93 mm.; carapace, 49 mm.; 
abdomen, 44 mm.; rostrum to cervical groove, 31.5 mm.; rostrum, 12 
mm.; breadth of rostrum, 7 mm.; areola, 2 mm.; carapace, 23 mm.; sec­
ond abdominal segment, 19 mm. 
Indiana Localities-Wheatland and Vincennes, Knox county; Turkey 
Lake, Kosciusko county; Lake Maxinkuckee, Marshall county; Kanka­
kee River, Lake county; Terre Haute, Vigo county. 
-----.. CQ'/1I9g'l"'li1l bffl:ltdiltgii Mutua is to be looked for in almost any character 
of surroundings. Usually, however, they occur in running water where 
there is an abundant supply of vegetation. 
,CAMBARUB PELLUCIDUB (Tellkampf). 
Astacus peUucidua Tellkampf, Arch. Anat. Physiol. u. Wissensch. 
Med., 1844, p. 383. 
Cambarus peUueidWJ Hagen, Ill. Cat. Mus. Compo Zool., No. III, p. 
55, 1870. 
Camharus pellueidWJ Faxon, Mem. Mus. Compo ZooL, X, No.4, p. 
40,1885. 
OambarWJ pellucidua Hay, Proc. U. S. Nat. Mus., Vol. XVI, pp. 
283-286, 1893. 
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FIG. 3. Oambaru8 pellucidus.~l and 2, carapace from above and side; 3, 
antennal Bcale; 4, first abdominal appendage male, F. Ii 5, same, F. II; 6, 
annulus ventra! is. 
Male, Form I.-Rostrum broad, smooth, and with a shallow foveola at 
the base; margins raised and somewhat converging; rostral spines well 
developed, slightly turned outward; acumen usually very "long and 
slender. Postorbital spines acute, the ridges very low. Oarapace cylin. 
drical, smooth above, granulate on the sides; lateral spines numerous 
and directerl obliquely outwards; areola long, sides nearly parallel. 
Abdomen with nearly parallel sides, pleural a~rigles obtuse; telson taper. 
ing slightly to the evenly rounded extremity, proximal segment bi-spinose 
on each side. Eyes atrophied, appearing as small white lumps hidden be· 
neath the rostrum. Antennre longer than the body, Iwale about as long 
as the rostrum, "idest near the end. Epistoma short and broad, the 
margins straight and swollen. Third maxillipeds hairy within Oheli· 
peds slender and long, the distal end of the merOB reaching the tip of 
the rostrum. Hand slender, covered with granulations which on the 
inner border are larger and tooth-like; movable finger nearly straight, the 
tip strongly incurverl. Carpus long, only slightly grooved above, the 
inner surface bearing several small spines. Meros with a longitudinal 
band of spines on both upper and lower surfaces. Hooks on the third 
and fourth pairs of Jegs very strong and tooth·like, tho~e on the third 
legs strongest. First pair of abdominal appendages short, straight and 
twisted at the apex, inner ramus bearing on its apex a small outwardly 
directed tooth, which, as well as the tip of the outer ramus, is brown and 
corneous. 
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Male, Form II.-Very similar, the hooks on the third and fourth pairs 
of legs are not so strong, the first abdominal appendages have It smaller 
apical tooth and the tips of the rami are not corneous. 
Female.-More slender, with, weaker chela). Annulus ventralis an 
elliptical papilla crossed by a narrow, longitudinal line, which on the 
posterior face gives off a small oblique branch on each side. 
Measurements of male, Form I-Length, 68 mm.; carapace, 32 
mm.; abdomen, 36 mm.; rostrum to cervical groove, 19.5 mm.; ros­
trum, 8.5 mm.; breadth of rostrum, 4 mm.; carapace, 12 mm. ; areola, 
2 mm.; 2d abdominal segment, 11 5 mm. 
Color in life a translucent creamy white, the stomach showing through 
as a bluish Bpot in front of the cervical groove. 
Indiana Localities. -Shiloh Cave, Down's Cave, Dunnihue's Cave, Con­
nelly'S Cave, Donelson's Cave, Lawrence county; cave at Clifty, Bar­
tholomew county; cave near Paoli, and in Lost River, Orange county; 
Wyandotte Cave, Wildcat Cave, small cave near Wyandotte, and Ma­
rengo Cave (?), Craw£. ,rd county; "cavE'S in Harrison county;" caves 
near Madison, Jefferson county. 
Cambarus' pellucidus was first described from specimens from the Mam­
moth Cave of Kentucky. It was diwovered to occur in Wyandotte Cave 
by Prof. E. D. Cope, in 1871, and in 1872 he described it as a new 
species and genus Orconecte8 inermi8, establishing the new genus to con­
tain all the blind crawfishes. 
The generic differentiation met with no acceptance, and the form 
"inermiB" is now hardly recogniz-ed even as a variety of pellucidus. The 
species i<! extremely variable in such points as the length of the rostrum 
andtllearrangem<mt ot' spines This variation I have found mo~t marked 
in specimens taken from the caves of Lawrence and Monroe counties. 
In Shiloh Cave, near Bedford, I have collected a series of between forty 
and fifty specimens. Among them I find individuals which agree almost 
perfectly with specimens from Mammoth Cave, and other individuals 
which are almost entirely destitute of spines. From the caves of Monroe 
county comes a peculiar form which is entirely without spines on the car­
apace. So constant is this feature and so different is the appearance of 
these specimens that I have separated them as a subspecies. 
CAMBARUd PELI,UCJDU8 TESTII Hay 
Cambarus pellu(Jidus Packard. Monograph Cave Animals of N. A., 
Mem. Nat. Acad. Sci. Vol. IX, No.9, p. 16, 1888. 
Cambarus pellucidu8 Faxon. Notes on N. A. Crayfishes, Proc. U. S. 
Nat. Museum, Vol. XII, p. 621, 1890. 
Cambarus pelluciduB testii Hay. Proc, U. S. Nat. Museum, Vol. XVI, 
pp. 283-286, 1893. I 
I 
I 
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FIG. 4. Cambarus pelLucidus le.,t1~i.-l, carapace from above; 2, antennal scale; 
3, annulus vl;lntralis. 
Differs from C. peUueidus in the great rE'duction of the spines. Instead 
of being rough and very spiny, as the typical specimens from Mammoth 
Cave are described 8S being, they are entirely smooth. The lateral rostral 
spines are wholly gone, the post-orbital ridges are smooth and rounded at 
the end, and the lateral spines of the carapace are at best represented by 
a few low; smooth tubercles. 
The rostrum is shortened still more than in Prof. Cope's inermis, and 
instead of being" deeply sinuated to form the acumen," runs to a point 
in a gradual curve, very much resembling in this respect C. acuminatus. 
The portion of the carapace in front of the~rvical groove is shorter 
than in the average of specimens from Shiloh Cave, and conspicuously 
shorter than in specimens from }[ammoth Cave. In respect to the hooks 
on the lells of the males I find the species variable. In none do I find 
hooks on both legs of the fourth pair; generally they are wholly wanting, 
but in some there is a small tubercle on one leg, which is missing from 
the other The hooks on the third pair of legs are of a slightly different 
form from those of specimens from Shiloh or Wyandotte. They are 
shorter, blunter, and not curved. 
The :first abdominal appendages of the males do in any respect 
irom those of the typical C. pelltwidus. ..--------------____. 
In the female the annuJus ventralis shows marked differences from the 
typical forms. 
The antennal scale, also, is different in form, and especially in length. 
Indiana Localities-Mayfield's al).d Truett's Caves, Monroe county. 
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CAMBARUS GRAOILIS Bundy. 
Oamharus gracilis Bundy, Bull. Ill. Mus. Nat. Risto, No.1, p. 5, 1876. 
Gambaru,jj gracilis Faxon, Mem. Mus. Compo ZooI., Vol. X., No.4, 
p. 56, 1885. ' 
1 
b 
FIG. 5. GambarUil graeilis-l and 2, carapace from above and side; 3, antennal 
scale; 4, first abdominal appendage, male F. I; 6, annulus ventralis. 
~  Male, Form. I.-Rostrum of moderate length, decurved, much hoI­
~La,~~!l'lJ foveola at base; margin!! prominpnt, converging 
slightly to near the tip, where they ~uddenly turn inward to form the 
short acumen, sides of the aCllmen slightly concave. Post-orbital ridges 
grooved on outer face. without spines in front, and slightly inflated at 
the posterior ends. Cephalotborax: long and compressed. Carapace 
nearly smooth above, granulate on the sides, a small projecting angle 
just below the eye. Cervical groove markedly sinuate, broken on the 
sides; no lateral or branchiostegal spine; areola linear, with a small an­
terior and a larger posterior triangular space. Abdomen sborter than 
the cephalothorax; pleural angles truncate; telson short; proximal 
segment uni, or bi·spinose on eacb side, distal segment rounded; inner 
blade of 8wimmeret with a short curved ridge on the inner margin, the 
main longitudinal rib Dot reacbing the distal end of the blade, Anten­
nre slender, about as long as distance from cervical groove to end of 
telson; scale small, about as long as rostrum, widest· beyond the middle; 
terminal spine acute. Epistoma tri!tnguJar, sides straight or convex, 
anterior angle truncate or dentate. Inner face of third maxillipeds fur­
nished with long hairs. Chelipeds stout and rather short; cheJre swollen 
and covered with punctations; inner margin serrate; fingers somewhat 
6 
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flattened and decurved; movable finger sinuate, serrate on external 
margin near the base and bearing one or more strong tubercles on the 
internal margin, tip incurved, acute and corneous; outer finger nearly 
straight, with a large tooth on the internal margin near the base; tip 
acute and corneous. Carpus triangular, with a large tooth and two or 
three small tubercles on the inner face and several strong teeth below, 
furrow on upper surface deep and broad. Meros with a few spines above 
near the distal end, lower surface' with two rows of small spines. The 
two distal joints of the second, fourth, and fifth legs bairy. Tbird pair 
of legs hooked. Sternum bairy. First pair of abdominal appendages 
rather long (reaching to the base of the third pair of legs), twisted, in­
ternal portion short, terminated by a long, elender spine and bearing a 
prominent tuft of hair near the middle; external portion of appendage 
notched at the apex; posterior portion prolonged into a flattened, corne­
ous, tooth· like process; anterior portion acute and tooth·like. Between 
these two elevations are two slender teeth. 
Male, Form H.-Not known. 
Female.-Very similar to the male. Annulus ventralis movable, com­
posed of two interlocked falciform pieces, highest on the outer margins. 
Openings of oviducts surrounded by long hairs. 
Measurements of mille, Form I.-Length, 62; carapace, 32.5; abo 
domen, 29.5; rostrum to cervical groove, 19; rostrum, 6. Breadth­
carapace, 14; rostrum, 4.25; second abdominal segment, 12. 
Cambarus gracilis, as far as I have heen able to learn, has never been 
taken in Indiana, and, therefore, ought possibly to be excluded from this 
list. I have lately, however, received a. specimen of this species from 
the neighborhood of Ohicago, and I think there can be no doubt of its 
occurrence in the prairie region in the western portion of our State. In 
its habits it is a burrower, coming forth probably only during the breed· 
ing season, in the early spring, when it frequents the water courses. 
CAMBARUS BARTONII (Fabricius). 
(1) Asfacu8 barronii Fabricius, Suppl. Entomolog. Systemst., p. 407, 
1798. 
Cambarus bartoni~ Hagen, Ill. Cat. Mus. Compo Zoot, No. HI, p. 75, 
1870. 
Camba1"U8 bartonii Faxon, Mem. Mus. Compo Zool., Vol. X, No.4, 
p. 59, 1885. 
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FIG. 6. Oambanl<! bartonii.-l and 2, carapace from above and from the side; 
3, antennal scale; 4, first abdominal appendages, male, F. I; 5, same, F. II; 
6, annulus ventralis. 
Male, Form I.--Rostrum sbort, broad, and little excavated j margins 
low, converging; acumen short, with concave sides and brown, upturned 
horny tip. Post-orbital ridges low, short, grooved on outer face. Cara­
pace muoh flattened above and quite smooth, slightly granulate 'On the 
sides, this most marked in front; lateral spines very minute, branchioste­
gal spine small; lateral line sinuous, not broken on tbe sides j areoia 
narrow, anterior triangular space almost obsolete. Abdomen broad, 
abOlat as long as carapace, telson tapering, proximal segment bispinose 
on each side, distal segment rather elliptical than rounded. Antennre 
stout, shorter than the body; scale small, about as long as the rostrum, 
widest near the truncate tip; terminal spine small. Epistoma semi­
circular with a projecting median tooth. Third pair of maxillipeds 
hairy on the inner face. CheJre strong, swollen and thickly punctate 
above inner border of the hand with a series of blunt serrations; movable 
finger squamoso-tuberculate on external border and with a prominent 
smooth rib above, tip incurved, brown and horny; outer finger stout, 
til' mcurved and horny, also with a smooth rib above and with a nearly 
straight, denticulated inner border; tips of both fingers decurved. Car­
pus strong, deeply fur~owed above, with a strong spine on the inner face 
and with two or more blunt tubercles on the distal end below. Second 
pair of legs quite hairy on the two or three terminal segments. Third 
pair of legs hooked. Fourth pair of legs with a rounded knob on the 
basal segment inside. First pair of abdominal appendages short, strong, 
twisted and consisting of two hook-like pieces one above the other; the 
upper hook, formed by the outer branch of tbe appendage is long, thin 
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and horny; the lower hook, formed by the inner branch of the ap­
pendage, is short, thick, and bears at its extremity a small outwardly 
directed tooth. 
Male, Form II._"imilar; first abdominal appendages-with an articula­
tion at the base, the terminal hooks are shorter, blunt and swollen. 
Female.-Chelre smaller and weaker; annulus ventralis wider than 
long, anterior waH not present, posterior wall raised into a strong, sharp, 
transverse ridge; longitudinal fissure wide in front,but narrowing behind 
where it crosses the ridge. 
Measurements of male, :l:<'orm n.-Length, 71.5; carapace, 35; 
abdomen, 36.5; rosttum, 6; rostrum to cervical groove, 20.5. Breadth, 
carapace, 18; rostrum, 4.5; areola, 1; 2d abdominal segment, 17. 
Indiana Localities.-Fall Creek, Indianapolis, Irvington, Marion 
county; Bloomington, Olear Creek, May's Cave, Monroe county; 
Down's Cave, COD nelly's Cave, Lawrence county; cave near Paoli, 
Orange county; New Albany, Jefferson county. 
As is seen, this species is f.llequently found in caves in company with 
the true cave crawfish, O. pellucidm. In fact the largest and best de­
veloped specimens I have ever taken have been in the limestone caves of 
Southern Indiana. It is to be looked for, however, in almost any spring 
or stream of clear running water where it hides under stones 'or digs 
short burrows into the banks. That this habit of living in cold water is 
not a fixed one, is shown by the fact that Dr. Faxon mentions specimens 
taken from a spring in Clarke county, Va., the temperature of whose 
water is 67°F. 
The Indiana types differ from individuals from the Eastern United 
States in having a narrower areola, less spiny carpus, and shorter and 
broader rostrum. 
OAMBARUS DIOGENEB Girard. 
Oarnbarus diogenes Girard, Proc. Acad. Nat. Sci. Phila., No. VI, p. 88, 
1852. 
Oamhar-us obesus Hagen, Ill. Cat. Mus. Compo Zool., No. rIl, p. 81, 
1870. 
Oambarus diogenes Faxon, Mem. Mus. Compo Zuol., Vol. No. IV, 
p. 71, 1885. 
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FIG. 7. Oamba1"U8 diogene8.-1 and 2, carapaee from above and from the 
side; 3, antennal scale; 4, first abdominal appendage, male, F. I; 5, same, 
F. II; 6, annulus ventralis. 
Male, Form I.-Rostrum short, broad, well excavated, down-curved, 
and without lateral spines; acumen short and triangular, its margins con­
cave and the terminal spine turned abruptly upward. Post-orbital ridges 
low, grooved externally, swollen posteriorly, and without spines. Cephal­
othorax compressed, much contracted behind. Carapace smooth above, 
very lightly granulate on the sides; anterior border with a projecting 
angle just below the eye; cerv\cal groove deep and sinuate, no lateral or 
branchiostegal spines. Areola linear, with a small anterior and a larger, 
poorly defined triangular area bebind. First abdominal segment very 
narrow, second wider, about equal to carapace. Abdomen shorter than 
cephalothorax, pleural angles rounded; telson narrow, rounded behind, 
proximal segment bispinose on each side. Antennoo slender, shorter than 
the body, scale small, shorter than the rostrum, broadest at the middle. 
Epistoma triangular, the margins convex, as long as wide. Third max­
illipeds with long hairs on inner face. Chelipeds large and strong, 
cheloo swollen and heavily punctate, inner margin of the hand tubercu­
late. External finger flattened on outer margin and with a row of dots 
along the inner margin close to the cutting edge, tip corneous and slightly 
incurved, cutting edge with a few tubercles; movable finger tuberculate 
at the base on both inner and outer margins, tip corneous and strongly 
incurved. Carpus short and thick, deeply furrowed above, with a small 
blunt spine on the inner surface and two srnall spines beneath. Meros 
thick and strong, with two small, blunt spines above and a double row of 
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small spines below. Distal joints (2) of second, fourth and fifth walk­
ing legs hairy. Third pair of legs hooked. First pair of abdominal ap­
pendages thick and short, ending in two recurved, falciform, teeth placed 
one above the other; the lower is large, strong and turned upward at the 
tip; it is formed by the inner pllrt 0 1 the appendage; the upper tooth is 
thin and corneous. 
Male, Form II.-Very similar, chelre possibly a little smaller in pro­
portion; first abdominal appendages with the teeth nearly equal in size, 
and blunt 
Female.-8imilar, but with shorter antennre, weaker chelre, and 
broader and longer abdomen. Annulus ventralis about as long as wide, 
consisting of two interlocked irregularly crescentic portions which are 
raised around the margins into a prominent, rounded ridge. Openings of 
oviducts surrounded by a fringe of' hair. 
Measurements of male, Form I.-Length, 110; carapace, 57 j abdo­
men, 53; rostrum, 11; tip of' rostrum to ct'rvical groove, 32; chela, 51.5. 
Breadth, carapace, 26; rostrum, 8; 2d abdominal segment, ~O; chela, 
22; areola, O. 
Color, a translucent, dark olive green, lighter and slightly flesh· tinted 
on the sides. margins of abdomen, rostrum and ends of chelae, red. 
Indiana Localities.-Long Lake, Noble county; Kokomo, Howard 
county; Mechanicsburg, Henry county; Kankakee River, River~ide; 
Irviogton, Marion eounty; Greencastle, Putnam county j North Salem, 
Hendricks county; Bloomington, Monroe county. . 
Gamharu,s diogenes will, in all probability, be found to occur in abun­
dance in almost all portions of the State. It is a burrowing species, and 
with the next, O. argillicola, makes known its presence by raising above 
its burrows a chimney-like structure of mud pellets. The su bterranean 
tunnels may sometimes be found to extend for several feet, and as the 
animal frequently excavates them at some distance from the water, they 
must rfach a depth great enough to supply moisture sufficient for the 
needs of the animal. During the dry months of the summer, however, 
they seem to lie at the end of their burrows in a sort of stupor. I have 
seen them fall from the sides of an excavation apparently lifeless, but 
capable of reviving if put into water. In the early spring, when they 
come forth to breed, is the only season when they are a noticeable mem­
ber of our fresh-water fauna. They move about chiefly at night, though 
I have frequently taken numbers of them from ditcbes and small 
streams on bright, sunny days. Of a lot of thirty-five specimens col­
lected on the evening of April 2, 1892, twenty-nine were males and six 
were females. At this date they were in copUlation. Eggs were laid 
from April 18th to 30th. I have frequently found females bearing well . 
grown young ill the small streamlil, and therefore do not think that the 
habit of burrowing is adopted as a protection to the young generation 
but rather to furnish a retreat during the dry summer months. 
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CAMBARlCS ARGILLWOLA Faxon. 
GambaTU8 argiUicola Faxon, Proc. Amer. Acad. Arts and Sci., Vol. 
XX, pp. 115-116, 1884. 
Gambaru,8 argillieola Faxon, Mem. Mus. Compo Zool, Vol. X, No.4, 
p. 76, 1885. 
2; 
Fw. 8. Camba"'le~ (uljilUcola.-l and 2, em'apace from ahove and from the 
side; 8, antennal Bcale; 4, tirst abdominal appendages, male, F. Ii 5, same, F. II; 
6, annulns yentralis. 
Male, Form I.~nostrum short, broad, decurved, and well excavated, 
foveolate at base, edges raised, slightly converging toward the tip and 
then suddenly turning inward. to form the triangu\'}r acumen, lateral 
teeth wanting. Postorbital ridges grooved externally and without spines. 
Carapace compressed, nearly smooth above, slightly g·allulate on the 
sides, and without lateral or branchit)stegal spines, front border of cara­
pace ~traight, no projecting angle below the eye. Cervical groove deep, 
sinuate, and broken on the sides. Areola obliterated in the middle, an­
terior triangu Jar space very small, posterior space lari!er. Abdomen 
slender, about as long as the carapace, plellral angles rtHllided; proximal 
segment of te180n bispinose on each side, distal segment rouniled. An­
tennre shorter than die body, s('ale small, shortpr than tlw rostrum, 
broadest beyond the midd Ie aod Itrunc tte at the tip, tpl'lllinal ~pine very 
small. Epistoma rOllnded or hroadly trhngular, with c,\nvex sides . 
.Third maxillipeds hill'.\' on illllPr and (lllt!'r tace~, t he be~rd beiug I. -nl! and 
abundant within and s!iort alld scant, witllOut. Ch~lte IHrge and stfllllg; 
hand infl",terl and nearly smooth, inner b ,,·tler s'·nalf', fill):f'rs fl'lttelled 
5 
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and thickly punctate. Upper surface of movable finger with prominent 
ridge or rib bordered by a row of depressions; this finger, also, ii cut 
out at the base and does not meet its fellow except for about the distal 
half of its length. Outer finger shorter than inner, not incurved, and 
usually bearded at the base. Carpus strong, deeply furrowed above, a 
large spine on inner surface and another on the lower surface near the 
distal end. Meros with a few very small spines above, near the distal 
end, and two rows of small tooth-like spines beneath. Two last segments 
of second pair of legs hairy. Third pair o£ legs hooked. First a.bdom­
inal appendages consisting of two falciform teeth, of nearly equal length, 
placed one above the other, lower tooth thick and strong, upper tooth, 
formed by outer part of the appendage, thin, spatulate, and corneous. 
Male, Form n.-Similar, but with weaker chelre, which are almost 
always bearded. Abdominal appendages thicker, and with short, blunt 
teeth 
Feruale.-Similar. Annulus ventralis with anterior border depressed 
to a level with the thoracic sterna, irregularly oval, consisting of a cir­
cular swollen ridge surrounding a deep depression, broken posteriorly by 
a narrow fissure. 
Measurements of male, Form I.--Length, 71; Carapace, 36.5; ab­
(lomen, 34.5; rostrum, 7; tip of rostrum to cervical groove, 23. 
Breadth, carapace, 17; rostrum, 5; areola, 0; second abdominal seg­
ment, 14. 
Indiana Localities.-Irvington, Marion county; Bloomington, l\lonroe 
county; 'Vheatland, Knox county; New Albany, Jefferson county. 
Carnbal'u., argillicola is a small species resembling and very closely 
related to C. diogenes. Like its relative, it is a burrower, and builds 
mud chimneys over its holes. I have taken females with young as ~arIy 
as April 2. 
As to the probable extent of this species in our State, it would be pos­
sible to say only this much: Dr Faxon's description was written from 
specimen's taken in Detroit, Mich, and [ have received from Prof. A. A. 
Wright specimens from Oberlin, Ohio; so it would appear that the local­
ities given by no means represent its distribution. 
I 
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CAMBARUS INDIANENSIS SP. NOV. 
Oambarus affinis var. Faxon, Proc. U. 1:1. Nat. Mus. XII, p. 628,1890. 
G 
t 
4 
Fig. 9 .. C'amba1'u,aind:ianensis.-l and 2, carapace from above and from the 
aide; 3, antennal scale; 4, first abdominal appendage, male, F. I; 6, annulus ven­
tralis. 
Male, Form L-Rostrum long, straight and well excavated, lateral 
spines acute and turned slightly outward. Acumen slender, sides con­
.cave, tip acute. Post-orbital ridges with a strong, acute spine. Carapace 
<lylindrical, nearly smooth above, slightly punctate, sides slightly granu­
late, lateral spine prominent and acute, branchiostegal spine nearly obso· 
lete. Cervical grove sinuate and broken on the sides. Areola wide. 
Abdomen a little shorter than the cephalothorax, pleural angles obtuse j 
telson tapering, rounded behind, proximal segment bispinose on each 
cSide. Eyes large and prominent. Antennre shorter than the body, scale 
large, as long as rostrum, widest about the middle and curving gradually 
to the acute, somewhat. outwardly directed terminal spine, basal joint of 
1l.ntennre with a small acute spine. Third maxillipeds hairy on inner 
face. Chelipeds ratner slender, chelre rounded and smooth, very lightly 
punctate; fingers rounded, inner finger sinuate, outer finger slightly 
bearded at base, tips of both fingers in-curved. Carpus nearly smooth 
above, with a small internal and a still smaller inferior spine. Meros 
with two small spines above at the distal end and three or four similar 
ones on the inferior m{U'gin. Two distal segments of the second, fourth 
and fifth pairs of legs hairy. Third pair of legs hooked. First pair of 
abdominal appendages of medium length, terminating in two nearly 
straight, slightly diverging rami 'of nearly equal length, the outer ramus 
being slightly thicker than the inner. 
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Male, Form n.-Not known. 
Female.-Similar to male except that the fingers are shorter and the 
beard on the hands is somewhat denser. Annulus ventralis small, hardly 
raised above the level of the thoracic sterna, wider than long, anterior 
wall faintly bi·tl1 berculate, longitudinal fissure narrow, posterior wall 
poorly defined, median depression shallow. 
Measurements of male, Form I.-Length, 45.5; carapace, 22.5; 
abdomen, 23; rostrum, 7; rostrum to cervical groove, 15.5. Breadth­
carapace, 10.5 j rostrum, 3; areola, 2; second abdominal segment, 9. 
Indiana Localities.-Patoka River, Patoka, Gibson county; Hunting. 
burg, Dubois county. 
Concerning the habits of this species I have been able to ascertain 
nothing. It probably is a form which frequents open waters much after 
the fashion of its close relative C. affiniB, of the East, of which Dr. Faxon 
was at first inclined to regard this a variety. 
CAl\1BARUS SLOANII Bundy. 
Cambarus sloanii Bundy, Bull. Ills. Mus. Nat. Hist., No.1, p. 24, 
1876. 
Cambarus8loanii .Faxon, Mem. Mus. Compo Zoi31., X, No.4, 1885: 
4 
FIG. 10. Oarnbar'us ~loanii.-l and 2, carapace from abovE' and from the side; 
3, antennal scale; 4, first abdominal appendage, male, F. I; 5, same, F. II; 6, 
annulus ventralis. 
~lale, Form I.-Rostrum long, wide, weH excavated and with nearly 
parallel margins j lateral teeth usua,lly prominent, but sometimes, in 
large individuals, almost obsolete; acumen long and slender. Post· 
orbital ridges short, spine small or wanting. Carapace cylindrical, !Slightly 
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flattened above, lightly granulate on the sides, lateral spine small but 
acute, front border of carapace notched just above the very small branch i­
ostegal spine. Cervical groove very slightly or not at all sinuate, broken 
on the sides. Areola wide. Abdo~en about as long as cephalothorax, 
pleural angles obtuse, basal segment of telson bispinose on each side, 
distal segment short and rounded. Antenme slender, a little shorter 
than the body, scale a little longer than the rostrum, widest be­
yond the middle and curving gradually to the strong apical tooth. 
Epistoma triangular, notched in front and with raised COlivex mar­
iins. Third maxillipeds hairy on inner faoe. Chelre short and thick, 
inner border with a double row of blunt teeth; outer finger fur­
rowed above near the outer and inner margins, inner finger serrate on 
external (non-opposable) margin, opposable margins of both fingers beset 
with blunt teeth and touching only at their tips. Carpus with one large 
internal spine. Third pair of legs hooked. First pair of abdominal ap' 
pendages thick, oomposed of two branches which are of nearly equal 
length !IJld slightly twisted upon one another, free tips of these brancbes 
short, acute and horny, tip of outer branch turned outwards, tip of inner 
branch turned inwards; a large inwardly projecting knob at base of ap­
pendage. 
Male, Form lI.-~Cb.elre smaller, hooks on third pair of.legs almost 
obsolete, first abdominal appendages thicker, free tips shorter and not 
horny, sometimes with an articulation near the base and without the 
large inwardly projecting knob. 
Female.-Similar to male, Form II. Annulus ventralis oval, anterior 
border depressed, posterior border elevated and tuberculate, tubercle 
divided by a narrow longitudinal fissure. 
Measurements of male, Form I.-Length, 55.5; carapaoe, 28; ab­
domen, 27.5; rostrum, 8; rostrum to cervical groove, 18.5; antennre, 
51. Breadth-carapace, 14; rostrum, 3.5; areola, 2; second abdomi­
nal segment, 11.5. 
Indiana Localities,~New Albany, Floyd county; Madison, .Tefferson 
county; Marengo, Crawford county. 
This species is !tpparently quite abundant in ~outhern Indiana, fre­
quenting the muddy banks of running streams. Dr. Sloan, for whom 
the speciel was named, has made observations on its habits, as follows: 
" He commences on the bank of the stream, burrows below the bed, and 
has an opening two or more feet. out in the stream, where he sits watching 
for anything that may turn up, with a safe retreat." 
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CAMBARue PROPINQUUS Girard._ 
Cambarus propinqum Girard, Proc. Acad. Nat. Sci. Phila., Vr., 88, 
1852. 
Cambarus propinqum Hagen, Ill. Cat. Mus. Compo Zoot, No. In., p. 
67, 1870. 
Cambarus propinquus Faxon, Mem. Mus. Compo Zoot, X. No. IV., 
p. 91, 1885. 
1 
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FIG. 11. UambaTU8 pr(}pinquWl.-l and 2, carapace from above and from the 
side; 3, antennal scale i 4, first abdominal appendages, male, F. I; 5, same, F. 
II i 6, annulus ventralis. 
Male, Form I.-Rostrum long, narrow, well excavated, and with nearly 
paranel raised margins, acumen long, slender, and with concave sides, 
terminal spine acute, lateral teeth sman. Just between the lateral teeth 
on the upper surface is a low longitudinal ridge. Post-orbital ridges ~hort, 
grooved on the outer face, spine short and acute. Carapace cylindrical, 
smooth and punctate above, lightly granulate on the sides, lateral spines 
small. Cervical groove deep, hardly sinuate, broken on the sides, and 
ending just above the very minute branchiostegal spine. Areola broad 
and smooth. Abdomen strong, longer than carapace, pleural angles 
obtuse, tel80n tapering, proximal segment bispinose on each side, distal 
segment rounded behind. Antennoo stout, much shorter than the body, 
scale slightly longer than the rostrum, broadest near the middle and 
thence curving gradually to the acute terminal spine. Epistoma about 
as broad as long, sides convex and raised. Third pair of maxillipeds 
with inner face hairy. Cheloo rather short, rounded, slightly tuberculate 
on inner margin, nearly smooth above, movable finger sinuate, tips of 
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fingers incurved, brown and horny, outer finger sometimes slightly 
bearded at base. Oarpus with a short, shallow furrow above, and with 
one strong spine on inner surface and another at the distal end beneath. 
Meros with one or two spines on the upper surface at the distal end and 
with two spines on lower surface. Distal joints of all the smaller legs 
more or less hairy. Third pair of legs hooked. First pair of abdominal 
appendages short and twisted, reaching nearly to the base of the second 
pair of legs, free tips r~ther long, slender and acute, tip of internal branch 
somewhat spatulate. 
Male, Form n.-Similar to Form I, but with weaker cheloo and less 
carinated rostrum. First pair of abdominal appendages shorter, the 
branches swollen, the free tips short and blunt. 
Female.-With shorter chelipeds. Rostrum sometimes without median 
carina. Annulus ventralis ovoid, anterior margin bi·tuberculate, posterior 
margin with a single low, median tubercle crossed by a narrow sinuous 
fissure, median depression crescentic, narrow and deep. 
Measurements of male, Form I.-Length, 44; carapace, 21.5; abdo­
men, 22.5; 1'0strum, 6; rostrum to cervical groove, 14; antennoo, 33. 
Breadth-carapace, 11; rostrum, 3; areola, 2; second abdominal seg­
ment, 9.5. 
Indiana Localities.-Delphi, Carroll county; Elkhart River, Noble 
county; Indianapolis, Irvington, Millersville, Marion county; Michigan 
Oity, Laporte county; Lake Maxinkuckee and Twin Lakes, Marshall 
county; Turkey Lake, Kosciusko county; Waterloo (Indian Lake), De­
Kalb county; Turman Oreek, Sullivan county; Lafayette, Tippecanoe 
eounty; Olear Creek, Monroe county; Switz City, Greene county; Brook­
ville, Franklin county; Salt Oreek, Brown county. This is probably the 
most abundant species in ourState. It is usually found in large numbers 
in the smaller strealllil hi~ing under stones, concealed in short burrows 
along the banks, or resting quietly on the bottom. I have been unable to 
obtain· collections from the eastern counties of the State where possibly 
this species runs into the variety sanbornii Fax, which is distinguished from 
the typical form by the non-carinated rostrum, less deeply bifid abdomi­
nal appendages, pubescent ohe]oo and an inferior median anterior spine on 
the carpus. This variety has been collected in Carter county, Kentucky, 
and at Oberlin, Ohio, where, I am told by Mr. Lewis McCormick, it is, 
by far the most abundant species. 
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CAMRARUS YLRILIS Hagen. 
Gambarus virUM Hagen, Ill. Cat. Mus. Compo Zool., No. III, p. 63, 
1870. 
Oambarus virilis Faxon, Mem. Mus. Compo Zool., X, No.4, p. 96, 1885. 
1 
3 
4 
FIG. 12. Oambarus 'lii1·ili<l. 1 and 2, carapace from above and from the side; 
3, antennal scale; 4, first abdominal appendages, male, F. I; 5, same, F. II; 
6, annulus ventralis. 
Male, Form I.-Rostrum broad, long, well-excavated, and with raised 
converging margins; lateral teeth prominent and acute; acu men slender, 
sides concave, terminal spine sharp. Post-orbital ridges grooved on outer 
face, slightly swollen behind, and with an acute spine in front. Cara· 
pace cylindrical, smooth and thickly punctated above, granulate on the 
sides; lateral spine well deve'loped, branchiostegal spine smaH; cervical 
groove deep, sinuate, broken on the sides; areola of moderate width, 
narrowest near the anterior end, strongly converging behind. Abdomen 
broad, as long as the cephalothorax; te180n tapering; proximal segment 
bispinose on each side; distal segment short; posterior margin variable, 
rounded, straight or sinuate. Antennre shorter than the body, scale as 
long as the rostrum, internal border rounded, widest about the middle; 
apical spine small. Third pair of maxillipeds hairy on the inner face. 
Chelipeds short and strong; chelre broad and rather flattened; inner 
border of the hand and the movable finger biseriately tuberculate; both 
fingers strongly punctate above and with a pretty well defined smooth 
ridge; inner margin of outer finger straight, provided with' strong 
tubercles and bearded; movable finger notched at the base. Carpus 
longer than wide, not very deeply furrowed IIbove, with a strong spine 
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on the inner surface and two' slightly smaller beneath. Meros with two 
small spines above near the distal end and a double row of acute spines 
on the lower border. Third pair of legs hooked. First pair of ab­
dominal appendages very long, reaching to the base of the chelipeds, 
deeply bifid, the branches slender and slightly curved backward; the 
outer branch the longer, inner branch spatulate at the tip, which may 
be acute or blunt. 
Male, Form n.-Similar, but with smaller and weaker chelre; first 
pair of abdominal appendages usually articulated at the base, apex di­
vided for but a short distance, branches cylindrical, blunt and nearly 
straight. . 
Femal~.-Similar. Annulus ventralis large, oval; anterior wall 
narrow, broken by the longitudinal fissure; posterior wall thick, ele· 
vated, crossed by a narrow, sinuous longitudinal fissure; median de· 
pression transverse, deep. 
Measurements of male, Form I.-Length, 68; carapace, 33; abo 
domen, 35; rostrum, 8; rostrum to cervical groove, 21. Breadth­
carapace, 16 5; rostrum, 5; areola, 1; second abdominal segment, 14.5. 
Indiana Localities,-ElkhaJt River, Goshen, Elkhart county; Twin 
Lake!', Lima, Lagrange couJty,; Rome City, Noble county; Lake 
Michigan, Michigan City, Lawrte county; Long Lake, Noble county; 
Turkey Lake, Kosciusko coun~y; Shelby, Lake county. 
This species seems to be confined, in its distribution in Indiana, to the 
lakes and streams of the northern portion of the State. Here it is ex· 
tremely abundant and attains a large size. I have seen specimens 
120 mm in length, and Professor W. F. Bundy records a length of 
165 mm. In the lake regions of Wisconsin and Minnesota this species 
is said to be used extensively as food. 
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CAMBARUS IMMUNI8 Hagen. 
Oambarus immunis Hagen, Ill. Cat. Mus. Compo Zool, No. III, p. 71, 
1870. 
Cambarus immunis Faxon, Mem. Mus. Compo Zoo!', X No 4, p. 99, 
1885 . 
FIG. 18. Carnbal'lt,j 'imrnunis.-l alld 2, carapace from above and from t,]le tiide; 
8, antennal scale; 4, first abdominal appendages, male, F. I, 5, same, F. II; 
6, annulus ventralis. 
l\lale, Form I.-Rostrum broad, long, well excavated, decurved, and 
with raised converging sides, usually with indications of a foveola at baRe; 
lateral teeth absent, acumen triangular with concave sides. Post-orbital 
ridges grooved on their outer faces, and without spines. Carapace smooth 
above, densely punctate, granulate on the sides, lateral spine present 
but very small, branchiostegal spine very small or wanting; cervical 
groove slightly sinuate, broken on the sides, areola narrow in the 
middle, anterior triangular space small, posterior space very large. 
Abdomen wide, longer than the body, pleural angles rounded; proximal 
segment of telson bispinose on each side, posterior border of distal seg­
ment slightly concave. Antennre slender, shorter than the body, scale 
considerably longer than the rostrum, widest at the middle, truncate at 
the end, apical spine small. Epistoma triangular, notched in fr >lit, and 
with a minute median tooth, sides convex and raised. Third maxilli­
peds hairy on both inner and outer faces. Chelre of medium size, 
variable in form, usually il'ather slender; internal border of hand and 
movable finger serrate, upper surface of both fingers with a smooth rib 
bordered on each side by a line of depressions, outer finger usually 
502 REPORT OF STATE GEOLOGIST. 
bearded at base on inner border, movable linger usually excised at base 
inside and provided with a prominent tooth. Carpus deeply furrowed 
above, provided with several strong spines along the inner and lower 
aspects of the distal border. Meros with two weak spines abov.e and a 
double row of etronger ones beneath. Hecond pair of legs with dense 
tufts of hair on the inner side near their extremities. Third pair of 
legs hooked. First pair of abdominal appendages reaching to base of 
second pair oflega, falciform, twisted, and deeply bifid, external branch 
the longer, its tip slender and acute, tip of inner branch flattened and spatu­
late; on a level with the base of the inner branch there is, on the outer 
side, a projecting shoulder. 
Male, Form II.-Chelre smaller and weaker; First abdominal ap­
pendages slender and less deeply divided, branches thick, blunt and 
less curved. Second pair oflegs less hairy. 
Female.-Similar to male, Form II; annulus ventralis ovoid, wider than 
long, depression lying far to one side, irregular (sigmoid) in form, walls 
raised and inflated, posterior wall crossed by a narrow fissure. 
Measurements of male, Form I.-Length, 63; carapace, 30; abdo­
men, 33; rostrum, 7; rostrum to cervical groove, 19.5; antennre, 51. 
Breadth, carapace, 16; rostrum, 4.5; areola, 1; second abdominal som­
ite, 145. 
Indiana Localities: White River, Fall Creek, Irvington, Marion 
County; Long Lake, Kendallville, Noble county; Wabash River, Posey 
county; Twin Lakes, Marshall county. 
This species is a mud lover, being found in great 
numberd in muddy ponds in the early spring. I 
have always found them in the greatest abund­
ance in ponds which become perfectly dry dur­
ing the summer months, but where the crawfish 
go during this time I have never been able to 
ascertain. Doubtless great numbers of them are 
eaten by birds and other animals, and great num­
bers of them perish, yet by the next spring they 
are as abundant as ever, and of about the same 
size. 
From Prof. J. T. Scovell, of Terre Haute, I 
have received specimens which clearly belong 
to Oambarwl immuni8 spiniro8tri8 Faxon, which 
differs from the typical form in the following 
characters: The rostrum with small but acute 
carap!:G~/~mba1'U8 lateral teeth; post-orbital spines developed; 
immunis l~pinirOiltris. lateral spinee strong and acute; areola wider 
and slightly shorter in proportion to the anterior segment of the cara­
pace; abdomen longer in proportion to carapace; antennre longer than 
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the body. In the second-form 'males the tufts of hair on the second 
pair of legs are not at all developed, but in a large male of Form I they 
are very conspicuous. The first abdominal appendages of the males of 
both forms and the annulus ventralis of the female are like those parts 
in the typical form. 
Indiana Locality-Streams of Vigo county. 
CAl\IB.A.RUS RUSTICUS Girard. 
Oambarus rusticus Girard, Proc. Acad. Nat. Sci. Phila., VI, p. 88, 
1852. 
Oambarus rustWus Hagen, Ill. Cat. Mus. Compo Zool., No. III, p. 71, 
1870. 
Oambarus ru3twltS Faxon, Mem. Mus Comp.Zool., X, No.4, p. 108, 
1885. 
6 
. \ 
t 
4 
Fig. 14. Oamba"~18 rustwus.-1 and 2, cfLrapace from above and from the side; 
3, antennal scale; 4, first abdominal appendages male, F. I; 5, same, F. II j 6, an­
nnlus ventralis. 
Male, Form I.--Rostrum long, narrow, concave on sides and deeply 
excavated, margins raised, divergent at the base; acumen slender, ter­
minal spine acute, upturned, brown and horny; lateral spines acute, up­
turned, brown and horny. Post-orbital ridges short, grooved on outer 
face, spines short. Carapace flattened above, smooth and punctate, granu­
late on the sides; lateral spine small, branchiostegal spine wanting; 
cervical groove deep, sinuate, broken on the sides; areola wide. Ab­
domen strong, as long as cephalothorax, pleural angles obtuse, tel son 
5 
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wide, basal segment bispinose on each side, distal segment rounded be­
hind. Antenna>, about as long as the body, scale as long as rostrum, 
widest beyond the middle. Epistoma triangular, sides convex, apex 
blunt. Third pair of maxillipeds hairy on inner face. Chelre large and 
strong, inner bQrder of hand and movable finger tuberculate, fingers and 
hand ornamented with lines of dots, fingers gaping at base, outer finger 
sometimes slightly bearded, movable finger sinuate, the tip incurved. 
Carpus strong, fqrrow on upper surface shallow, spine on inner surface 
small but strong, usually two strong spines beneath. Meros with 
two small spines above and two stronger, and som@times several smaller 
ones beneath. Third pair of legs hooked. First pair of abdominal 
appendages long, twisted, deeply split and with shmder branches; inner 
branch shorter than outer and not as ~ender. 
Male, Form n.-Similar; first pair of abdominal appendages thicker, 
split for only a short distance and not slender and acute. 
Female.--Very similar; annulus ventralis oval, bi·tuberculate in front, 
median depression deep, posterior wall raised into a tubercle which is 
divided by a very narrow sinuous fissure. 
Measurements of male, Form I.-Length, 67; carapace, 34; abo 
domen, 33; rostrum, 9; rostrum to cervical groove, 22.5. Breadth, 
carapace, 18; rostrum, 4.5; areola, 2.5; second abdominal segment, 15. 
Indiana Localities.-Waterloo, Dekalb county; Brookville, Franklin 
county; White River, and Irvington, Marion county; Ohio River, 
J eff'erson county. 
This species has very much the same habits as C. propinrptU8 and the 
two are often found in company. O. rusticus, however, is much less com. 
mono It may be instantly recognized by the concave sides of the rostrum. 
CAMBARUS PUTNAMI Faxon. 
Cambar'Ull putnami Faxon, Proc. Amer. Acad. Arts and Sci., XX, p. 
131, 1884. 
Cambarlt8 putnami Faxon, Mem. Mus. Compo Zoo!', X, No.4, p. 
1l~, 1885. 
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FIG. 15. OambaTWi putnami.-l and 2, carapace from above and from the 
side; 3, antennal scale; 4, first abdominal appendage, male, F. I j 5, same, F. II; 
6, annulus ventralis. 
Male, Form L-Rostrum broad, well excavated, margins raised, nearly 
parallel in front, diverging behind; acumen long, slender, with concave 
sides, and terminated by an upturned, dark brown, horny spine; lateral 
spines strong, dark brown, horny. Post-orbital ridges short, grooved on 
outer face, swollen behind, terminated in front by a short, acute spine. 
Carapace somewhat flattened above, everywhere punctate, smooth or 
very lightly granulate on the sides, lateral ~pine small, branchiostegal 
spine minute or wanting; cervical groove deep, broad, broken on the 
sides; areola of moderate width, punctate. Abdomen as long as the 
thorax, pleura punctate, angles obtuse; sides of telson sinuous, proximal 
segment bispinose on each side, distal segment rounded behind. Anten­
nre slender, about as long as the body. Epistoma notched in front, sides 
convex and raised. Third pair of maxillipeds lightly bearded on the 
inner face. Chelipeds large and strellg, chelre large, external border 
convex, outer finger slender, inner finger sinuate, fingers gaping widely 
at the base, they and the hand thickly and deeply punctate above and 
below. Carpus strong, broadly furrowed above, with a strong spine on 
the inner face and two blunt spines on the lower surface. Meros with 
two small spines above, near the distal end, and one or two large blunt 
ones beneath. Third pair of legs hooked. First pair of abdominal ap­
pendages long and twisted, reaching to the base of the second pair of 
legs, deeply bifid, the branches slender; the outer branch is curved 
around to the inside and is the longer, the inner branch is curved toward 
the middle line, the tip is flattened and, somewhat spatulate, base of the 
appendage with a projecting knob on the inner side. 
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Male, Form H.-Chelre smaller; first pair of abdominal appendages 
articulated near the base, bifid only half 8S far 8S in form I, branohes 
thicker, base without a projecting angle. 
Female.-Chelre shorter and wider, outer finger bearded within at the 
base. Annulus ventralis large, anterior wall bi·tuberculate, posterior 
wall raised and crossed by a Darrow fissure, central depression transverse, 
deep. 
Measurements of male, Form I.-Length, 102; carapace, 50; abo 
domen, 52; rostrum, 13; rostrum to cervical groove, 32. Breadth. of 
carapace, 27; rostrum, 6.5; ann':1, '2; second abdominal segment, 22. 
Indiana Localities.-Bradford, lhrrison county (?): Brookville, 
Franklin county. 
In the Iudianll State Museum there are two very large specimens of 
this crawfish for which no localit;'''is given; it is probable, however, that 
they are from our State. In mYfPwn QOllection there is a small second· 
form male, collected between ~aoli, Orange county, and Wyandotte 
Cave, which I refer with some doubt to this species. 
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